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PROBLEM TO BE SOLVED: To provide a dielectric ceramic composition excellent in reduction resistance at 
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SOLUTION: The dielectric ceramic composition has a main ingredient containing dielectric oxide of composition 
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{ (Sr,-. Ca. ) O} • 
(T i ,-, Zr, ) Oj -X^m^tliU^CimM 

0. 9 4<m< 1. 0 8, 

O^x^l. 00, 

O^y^O. 2O(Dmm\Zh'0. 

fFlESfig^J- 1 0 0 ^/HC»1-5 HMlEm 1 BM^Oit* 

ii^ isftifet^o^jSTc^m^-c. 0.01 1 iJ 

M n o:>mm\cfj:iit^!^i:^tfm 2 ©Jfilc^?: $ h Ic* 
MI5ifi)c5> 1 0 0 2 wm^nitm 

[bS*«31 S iOs , MO (tfc'L. Mtt, B 
a, Ca, S r i3j;0^g;6^^artti.5'>/i< irt. la 

mrfe±^5> 1 0 0 ^/n;iit-f 5 BtifB^ a ii]^£5^©Jt* 

5f»^JS 1 * fcH: 2 IE«(DSI«(mSSm!^, 
Iif*S4l (Srp , Cai-„ ) S i Oa 
(fcfc*L, pttO. 3gp^l) S:^tf^3iiM5)-S:$ 

fFlB±^3> 1 0 0 ^/l^icm-^tHivim 3 BlB£^©Jt^ 

fefktijfe^-e, o*/K^3ii]fig^>< 1 s^yw-cfc 
[ft*«5i aA(citi-5»m^»i!fk^ (ac) 

^5, /J'-;i< it 2 0~8 5'CroffiS®HF^^w^oV^T, - 
2000~0pp m/t: (fcj^c L, j^m^SC WSSpfi 

mmmf^mi)\ mmi^mmm^^x-m^ Lxh t) , 
mmmmm&^iR^mK { (sr— ca. ) 

0} a, • (T i 1- y Zr, ) O2 -C^^Ftl-S 
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0. 9 4 <m< 1 . 0 8, 
Ogx^l. 00, 
Ogy^O. 2 0(7)||#.(Cfe!5, 

mifSi^S^^ 1 0 0 *>'H;i*l-1-2.miiaS 1 liJfife5^<^tt$ 
ie{l:iKi4'(^ifeS7c*|ft#T, 0. 0 1 ^yw^fg 1 gj 

[l»*«9j {(Sr.- Ca. ) O} . • 

(T i Zr, ) O2 -e^$H5*a^(0il« 

V, Nb, W, Ta*JJ:U?Mo(D||^l:l|&*5iO!/*fc|4 

i^^m (c - ti ?3 <r)mtm\z 5 it-^ifei/j^ a ix 5 1 a 

20 xfciUtyi^ 

0. 9 4 <m< 1 . 0 8, 
.O^x^l. 00, 

O^y^O. 20<Dii#fc*)l9, 

BuiB±fig5> 1 0 0 =tMzn-ri>m^m i m^^n^m 

^5, ll^li^'pcoifeMTc^ife^T-, 0. 0 1 ^^i'^^ 1 iJ 

fijt:»< 2^A^xhi,m^wm^im.m^m\>^xmfs.ii^'< 

30 «gLTaS(4^^'#5ISt, 

n^m^W^ , S^5g^J£;55 1 0 Pa &.±.<o^m%T 

1. ^ma^S-iMO '° ~10"' PaO^H^T 

1 1 1 SrifErtlfiJfl;«ffl-<-;^ h k. LT, ::i -y 
^.'i'* 9 S fcJi 1 OfS 

40 mm<r>umfim.m\ 
1 0 0 0 1 1 

t -c ffl I ^ -5 m^-gPiPp tJ J; ic gif -So 

lO 0 0 2] 

50 WJbS:^S»tfco^^y->'->-h^agL, ^^y-:yi^ 
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[000 3] '^mm^immm-^mt, i&mm^m-^t 

10 0 0 4] miC^fLT, ^mfi^^m (tct^li- 

[0 0 0 5] iie*. rt^«<lrc>$fi|s!-i: LTS^^mSrfflv^ 

[0 0 0 6] #MBS6 3-2 2 4 1 0 8-§-^ 

#Ti4. (Sr.-. C a . ) „ (T i ,-y 
Zr, ) Oa X7fi^ic\.i>M<nm^mkim {fz.ti 
L, 0. 30^x^0. 50, 0. OSgy^O. 2 
0. 0. 9 5^m^l. 08) Sr±fife^>tL. rt^^fig 
^1 0 omigStc^^TLT, iiJ^^J-tbT. MnSrMnO 
2 IfeiL-CO. 0 1~2. OOSfiSS, S i O2 

0 1 0 ~ 4 . 0 0 mmM^^-nrnm^mmL^mt^ 

10 0 0 7] #MBS6 3-2 24 1 0 9-§-^«T 

^P>t::ZnOSr0. 01~1. ooSiaj-g-^i" 

[0 0 0 8] $?>lr. #BI^4- 2 0 6 1 0 Q^^JkmcX 
l±, (S r C a . ) m (T i Z r 

0. 30^x^0. 50, 0. OO^y^O. 20, 

0. 9 5^mSl. 08) ^±fi£3J-i:L, ^(D^^^ 

Sro. 1-1. 0 vim(T>mm\^\.xhi>mm.wm.^u^ 
mmm\^xh^o 

[0 0 0 9] #4!iBg6 2-24 3 8 8-§-<^ 

^-C(±. (MeO) Y TiOa T-:^^fL?>ffifigWfll: 
^m\M (fclt'L, Me ftS r , C a *JiIJ=S r + C a 
A»f)S#l^ttfc^JS, kfil. 00~1. 04) 

t LT, L i 2 O, M (fcfcL, MUB a O, C a O 

*5J;i;s r oi}^hm^^ix^'ptii< 1 1 iaro#JS®?{[i 
fe) JoitJ^s i 02 Srfi^f^«^''^it■Cffl^''fc'{)K)S:0. 
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2-10. 0 ^^ut^-f^mm^m^u^m-hmm u 
xhi>o 
[0010] 

10 o/cio 

[0011] )@Sfi£i^cO»it7ci4t^ffi 

20 irT'feS. 
[0012] 

{ (Srl- 
C a • ) 0} » - (Til-, Z r , ) O 

V, Nb, W, Ta*3j;tJ«Mo©i^^ki^i3itJ5/*fctt 
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0. 9 4 <m< 1 . 0 8, 
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to 0 1 3] »*L<(4, *^Mt«S^mft:®§gi^fil<; 

40 100 ^/nc^i-sgrism 2 iijfig^^oit^ds, wt 
it!^^(D^m7tm^»x\ 0 ^ji^^fB 2 w\^6^< 

[ 0 0 1 4 1 L< fi, ^?tm\zm?>mi&i^mm3.^ 

SiOi , MO (fcfcL, Mil, Ba, Ca, 

Lis 0*JJ:t5B2 O3 *»f)S«tu5'>'i< 1 1> 
ia^^tf^3gijfig5^?r^p>l^^b, Hlll2^fig;:J> 1 0 0 

50 mmmmthxmm-r^tn^hti?>o 
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[0 0 15] |g3SiJfig^Wi|#(c»*LV^S«»l, &^TK 
^-t-tJ3t)-Cfc5, J:t)»*L<»i, *«Wtc^S5iim 
(*:amfiS;'^(4, (S r p . C a .-p ) S i Oa 

(fcfc-L, pt±0. 3^pSl) Sr^tf^3gJ^3>S:S 
fcJC^L. H5l5£fife^>l 0 0*/Hc:Jt-f-5mriaM39lfi£ 
5^<7>Jt$d5, 0^yKm3ii]fi£5^< 1 5 

1 0 0 1 6 1 L< *ISI^»cfii5SIS<*8i«ifiBfe 

fetS, aSf-*f1-5S>m$l:3E{b^ (AC) &fj:< 10 
t 2 0-8 5t<OiaS®Hrt{c:*3l^T, -2 0 0 0~ 
0 p pm/"C. if*L<tt-l 5 0 0~0 p pm/"C, 

J: >5»i L< n- 1 0 0 o~o p pm/x:-eab5, fc^f 

[0 0 17] ifSBfi^jSrMfilt-rSfcfelc, *|g|^fc^5 
[ 0 0 1 8 1 L< 2|c5BWJw«5S^«|Jfprt> W 

^mm.»mtmc\H^mmmti!)iis^K\cmmi'Xi3^^ 20 

[0 0 1 9] »S L<li, *^?g{c^5«^ei5<a»i. 15 
ISrtgp«fiillc^*ti5i»l;«-:JS- y ^/w* -Jr 

[0020] ±ES6<)*a^1-5fci6lc, :^mmi^^i> 

Si:. mrfaagfls^jKfiKLTg£^(t:!&#Sji!fiElSt. 30 
B5E«i^*Sr , fkm^mt- lo" PatA±. »*L< 

« 1 o" ~ 1 0 p a (D^m^TX'm!iikm-t?>T.mti: 

[ 0 0 2 1 ] L< 11. *l§BJ('fi^^m^Sl5fo(7)i!{jg 
JE;as 1 0 " " -10"' Pa <Z>#ffl^TT-«l^-t- 

[ 0 0 2 2 1 L< ^^mic^^hm^u&nmm 

3S*a^felc^^v^T. HsgM^^-iw-g-^^ns s i 

O2 , MO, Lij O. B2 O3 iSilJ! (Sr 
, . Ca.-p ) Si03 fO^tl-? fUt. 'j^f£< 

[0 0 2 3] 



#08 2002-80278 

6 

m) J!ilJ:IClt]±1-5. 

muX'\t. ^■^tmcm^mm.mii^u^mxm^x.xh 

1-5. 

[0 0 2 5] *^BJlC'(S5S^gi5,S.WS!jii;^ffi-e(t. 
[0 0 2 6] 

[^?^oiiffi©fl5iii wr. *^e^?r, i3S(c::^-riiiite 

IIJfi^T-$)?.IS:^4 0Sl:ti.S#tt5r^-r:/7 7, 13 3 
i±*^ (0 Hii^sj x-hi>nPr^, 4 (t 5 V W^iJOi 

*16«»lT-*)5»i|s|-l 9, 2 OW^ifiSiltttSr^-ri/^ 

*asxst^43 tt ^mm^mt mnimmi<r>y^ a* t © 

Hfi5Sr^-t^^7 7, lai 0«|g3SM5^t bT« (Sr 

p , Cai-p ) Si03 |c:ioV^TS r tD-^:##J 
-g-t, ='>'xi^1MJ-V7'/K^^l]»iite#}£Si (IR) 

[0 0 2 7] $ -y^3>7=-^^i^ 

mtiii. OrortaJ-C'3:sSlcia«$ixfcl^gp 
3 i:*^3Sa-f-5-?*©^l«6«S4ii5Jg^L-r*> 

5, owff^4^lc#(c:©J|5fifl/fi,^ 

ii^. (0. 6 — 5. 6mm) X (0. 3 — 5. Cm 
m) X (0. 3-1. 9mm) eST-*55„ ^^MMM 
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[0 0 2 81 mm.(iim2 

^^mnmm^m^m^mi. {(sr,-. ca 

) O} „ • (T i ,-, Z r , ) O2 X-yf: 

[0 0 2 9] ilB^tf^ X tt, 0 ^ X ^ 1 . 0 0 . if 4 
L<I10. 30gx^0. SOT'fcSo xHCaH^IS 
S:«L, X, •r'ifc>*.Ca/S rJtS:gEx.5ri:T'iBfS 

®#ffi{w#ffiL. ^ll^*<Dfiff#ttSrlR]±^-Ii-5r i 20 

[0 0 3 0] ±12^'^', yl4, O^y^O. 2 0, 
L<{±Ogy^0. lO-efcS. y^rO. 2 0^7^1" 

^■^5rS-r;i^ T i Oj »rit^jl7C$tL(^< V>Z r O 

Z r Sr^*/i<T'bi<. T ifcttSr-t^r-f-Stro-Cfe 30 

[0 0 3 1 ] ±ES:'t>, ml4, 0. 9 4<m<l. 0 
8, »4L<H-0. 9 7 0^m^l. 030-C*>5om 

SrO. 9 4i:*)±^<-ti>Zi:KJ:^m7cW^m%TX'(r> 
m^\^M\^X^mmti:^\:,^:itim±$ii. mi 
1. 0 8*«{;i-r5ri:tcJ;i!)«gfiejaaS:ii!< L;S<T 

[0 0 3 2] ;*:|||q«K«{*:aSim^4^)i^ fie3liroSI« 
fr{KSiHfi£ifetMjfc5^f4, m*SO. 9 4<m<l. 0 

fife^^rom/iJO. 9 4<m<l. 0 8 cotefflT-ro^Slftt 
10 0 3 3] :$:^BJT'H, ^ 1 iM^fi. V, Nb, 
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Tf^fflf ^. *«M-C'tt, ifife^l 0 0^/HC*f-t-5m 

1 SM^J-roit^Jt, g?{l:i^+ro^jS7c^lftmT\ 0. 0 
1 1 BM5)-< 2 ^/w, if ^ L < H 0 . 0 4 ^/u 

?r. if{b#i1'©^jR7E^tft3t-e, 0. oi^^u^mim 

^^<2^/U(Dmmi,ci-i,Zt\cX'0. mi^O. 9 4< 
in< 1 . 0 8 <75eH^c:4oV^T^6igkSSt«^Dji^#S:l6]± 

JfelfX', 0. 0 l*/l'^±2^/i-7feg|. if4L<|-±0. 
0 4*/uet±0. 6^/P£tTSS-&W$-fr5. Z^LIt 
1 iM:$>4:±IE®iaT-^^r^?-fr5 r J; 9 , 

[0 0 34] tit, 

3 ) i^tsm2wm^i!ii^bi,cmaLxh^zi:i!)m 

*LV>. r(^||2i'Jfi!c^)-»4> S£i^€r{EjSi-5^*tiSia 

i;t(^4 ;zmSg(c:»Sit;Lfci:#»l5]fflite^Sfet (I 
R) ^a*SrfiT$-&^5a*tl-r5, BuE=£^5^lO 
o^yujci!ri-5m2iijj*^5-<Djt^«, i6it:#)tf>»^jR7c 

^^MX. 0^>'U^m2iiM5><4^/u, »*L<« 
0. 0 5^/U^m2iiM5)-^l. 4^JUXhi>, m2Wl 

tl'iV^«liiJiSfc>P, M2iiM5>(D^Jp»;jso^/w^m2 
iiM5)-<4^/KZ)©H-CI4, )^JP^;SS#V^»5i:\ iS^BA 

[0 0 3 5] *^ig(c:«5Pmfls:SSSSiafi£ifeT- 
S i Oa , MO (fc^L, M«, B a , C a , S 

l\ r(D||3iiJ^^f4. ±iiLxm^^MtLx{m-r 

i>*K nmitLtzm(^^mmmm.in. (ir) coTs*:sr 

i2 O^r^'ff^-tirSCltAiit) jf*LV\ ^it. 
*3Jc#<Oti.,^f;*^^(4, (Sr. . Ca.-. ) Si 

VT, ptt, 0. 3gpgl, jf*L<HO. 5gpg 
lT-*?5„ pIlS rI^^Sc€rS-t-^5^ r(Dp(^fiIlri«*D 
§*5rt(c:J;9. ^nai I RoSp''p*Sr(fi]±$-y:5r i: 

[0 0 3 6] miiE±^^> 100 ^/K^i^er-r sffiiai^ 3 iii 

5^J\^^ ifSLOiO. 2^J\^^$B3Wl^^^6^/l'X 
*>5o Il3iij^5>roj^asr0*/pj;t)#<-f-5r i:{;i 
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[0 0 3 7] ^b\Ci1t. :*:36MlC'»5p«($:JBSiSfi£ 
mat. R<omm (ty^L, RIt. Sc, Y. La. 
Ce. Pr. Nd, Pm, Sm. Eu. Gd, Tb, D 
y. Ho, Er, Tm, Y b 4o iU^ L u cO'>/i < t fc- 

Y, Ce, Dy, Ho, Er, Tm, Y b*J itJ^L u<D 

R»nX\ 0. 0 2^>'Ugm4iiM5^<2^^K *f*L 
<f40. 0 2^^l'gm4SJ^^>g 0. 6^^U-CJ)5o 
10 0 3 8] ?iJo, m 1 fw^-rf|«i*:S 2 ro«Sic^ff 

10 03 9] fHSimmm 3 

i: LT«, N i SfcllN i -g-i^dJ^^* LV\ N i -g-^t 
UTIi. Mn, Cr, C o*5 it/A 1 *»bS^$tt5 1 
ajitJ:«>7C*iN i t(D-^^tmt.\^<. -g-^if«)N i 

N i 4fcl4N i^^«^3|CJ4, P. Fe. Mg^W^M'^ 

a5««S (DIP ^ (ifflii^Jij^;: cxm^^'^i'tut X v ^ 

*N ii^, 0. 5~5tfm, 4tiCl~2. 5 mSST 

[004 0] ^aa»4 

ii^, Cu^Cu^^fc5V^»±N i^N i^^^^r 
ne*.\ AgJ^'Ag-P d-g-t&t^t, 'b*>5A/^ 

[0 04 1] mm± 7 $ -y ^ 3 >7"^-^(Dmi^ifm 
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y^s'^^rf^iiL, rHSrsifiiLfc^, ^^mm%:mm 

M 5t * ft I C O V N T :B: fl: { ^ la ?^ 1- 2, c 

[0 0 4 2] t-f. mn.t^m^^-^h. p^nm.mm-< 

[0 0 4 3] K 

&mLit^m^<Dm.nx'»3^xti:<. :^m<Dmmx-i} 

10 oTt,J;v\ 

[0 0 4 4] mmi^mma-i. tnmLit^^mi^im^im 

mi~IB4irM^Sr«fi!t-tS1^^4i:*5fflV^P>tl5, 

^^^im^-TimntLXn. Sr, Ca. Ti, Z 

^lB'Jfi)t^^S:«^i-51^^s|.i:LT«. 

V, Nb, W, T a*5<}:t;Moro»{t:!Kl*5<tD«/^fc{4 

20 2m^6^i:m^i-^m^i:LX}i. Mn<Dm<t<»ltii:Xf 

fcJlj^jESie: J: >9 Mn <Dilfli!K)('f<c5fli^i|&ro¥— K 

•fSJli^i: LTI4, S i O2 , MO (fcfc'L, Mf4, 
Ba. Ca, S rioJ;tmgd^tjil(fn5'>'i< 1 1 1 

m<D7im) .Liz otJio^Bj 03 *»?>a{m 
m^-r^m¥rt\.x\t. R(r>mim (fc^-L, r(4, s 

c, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, 
Gd, Tb, Dy, Ho, Er, Tm, YbtJit/^Lu 

[0 04 5] j^figjr i y) mtmKfi^it-^^ab L 
■a-«J%iS0!i^$tt5, t-fe^^, i^^k«5i:, SlEJ*»cJ:ij 

iiS, ^*9iK^S0. 000 5~5tfma*W 

[0 0 4 6] ^«t't^ywi:»4, /<'i':^^^^«S^^J^ 
[0 04 7] *fc, Tk^^a^irtt, TKli^Jgtt^^-O 

50 TK^ttT^' yyP^JIg, Ji-r/l-i^^a^^SgEVj.PjjiiilS^ 
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(0 0 4 81 t^astR^Sffl^-;^ K. ^fflSjgffl^-;^ K 

f£^^mstm>. ^m^mit-^m. \^'^^~v^t. ± 

[0 0 4 91 ±i6L;fc«-:-;^ KD^-|Sf t^ypw-^^r 
1 ~ 5 1[S%SS. SjifiJH 10-50 SS%S« 

t-t4xtfJ;i\ tfc. ^+lc^±£.S(cJ^;l:T# 
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[0 0 5 2] 

«fBmSgro3f««-fc LTN i -^N i -g-^^O^^JSSrffl 

OO'C/^F^, J;t)»$L<(li 0-1 oo-C/^M, 
*^itSS:l 8 0-4 0 0*C, i '9»*L<J42 0 0- 
3 OO'C, SK^it^KSrO. 5~24^W, 
L< 145-2 O^FHtl- -So 
[00 5 3J jjfefife 

t^-i: LTN i i ^^^«4^JlSrffll,^5«^^i^i, 
S^#H5C(Oil3g55-|ESr»* L<{41 o"" -10 

P a ir U i 15^?^ L< (41 0''° -6X10 

" p a t-r^. m.^m(Dm.m^m.i>m-r^':btP^um 

ItirgE^^lE^l 0"'° -6X10'' PalcfSS 

[00 5 4] ^jSL(0%nWL^\t.^ 1000-1400 
"C, J;>9ffiL< {4 1200-138 CCT-fo-So 

1- 1'5 1 ^unMo^^m^\c x^nM(r>mmix-^ ten 



(7) #BI 2002-80278 

12 

[0 0 5 5] CHJ!il^03^ll£^«=t tT<4, #ta)gSSr 
50~50 0'C/I^ra, J;!Jif*L<l42 00~300 

<»4i-3^ra, ftajia?r5 0-5 0 ot;/^r^, i 

'3»4L<(42 0 0-3 0 0=C/^F^iL, j^^#H^ 
l4iSxtt#limii-5rt;6SS* t<. #ffl^:)!f ^ i: L 

[0 0 5 6] ja7ctt#H55-ejSSJ5KUfc«^l4. ^iI^t'^ 

10 i^^s'roj^ig^^c^cT=-^^ (f?s«ia) ^rugi-rtja^a 

[0 0 5 7] (j^aig) 

T=-/P{4Kmfr^«:Siff{t:i-5fc*!>roftiaTS>9. 

#fflmcDijf^^^JIf4, »*L<{410"' Pa X 
►)»*b<»410"' -1 0Pat?«)5, i^lR^BEiSSiS 
•rf5t^«{*:^2(DW^fL;i5ffl«i/j:!?, ®?*:J>ff;4S 
ii-f f 5irtSS«®®3d5Kfl:$n5*J-?-tv*S3b5» 1# 

20 i^^rfli&a-rSliBRt, ig^^^JESrl O" -lOPa 

<Dmm\^mm-r^zkizx<o. ^mmm&m (ir) o 

[0 0 5 8] T— -;K7)ig«0«j#taS»4. 110 CCJIU 
T, i^J^f* L<t450 0-1 1 0 0°CX'h^^ ^nS. 

30 M^hio fin, T=^-MiM-fU.num:XJ^mWLfmc^ 

f^ma^^xh*). ut^m.mitMcmumtmmxibi>. 

[0 0 5 9] rix:^^©T--/l'^fe# t LT«, 
}f^ra^o-2 O^F^, J:>)i>f4L<l46-l O^ffi, 
<^Sl3iS*5 0-5 0 Ot:/^rfl, J:t)i!f*L<l4l 0 

0-3 0 CC/^Fs^i 7'=-/K^#H«;tf;^i: LT 
(4, fcirxtf. ^*:tf;^Sr*DSLTfflv^5wi:;6SM*L 

[0 0 6 0] /.tfc. ±iiUfcj^fifetl^«(;i, ntim^^U 
40 i^;/Ma*J J;t)fT::^--'UXSJct5V^T, ^^;{f ;^J^^l-g' 
5rt;45T-t. r<?3«-a-»7Kia»45~7 5*Ci:-t-5r t 

[0 0 6 1] ^fc, rti'bffii^<'<:/y*as, ^fig*5J:tJ« 
T ^-^Klii^ L Ttro T fcZi >Ic?4az: U Tfro T t 
v\ ^ne>*iii^tTfT5#-a-t-i4, ffii^^W ^y«tacD 

- -^K^«»iaS ICS L P> 5: L T T -->'U 
50 *!iaS:fT5rt^sj:i9Sf*LV\ -J^, wixPj^aAEL 
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[0 0 6 2] w±<?5j:5l'LT#f>nfc3:xxv-!^iS^fifc lo 
i:<??ig-§-;</;^'f'X-6 0 0~8 00"C»CT1 05i'~l^ra 

[0 0 6 3] z<oxoi^Lxm^^fiit:^mmmm<o± 
7? s't?='i^x>'f-ii±. li^fc#^t^^-J:•oT7•y 20 

[0 0 6 4] &.±.:^mm(ommmmic-:>\'^xmm txt 

[0 0 6 51 tLtx.t£. ±i6L^l^lfeJ^«|-e{±, :^^m 

htztK ^^micm^m^n&tLx\t, mm±7i y 

[0 0 6 6] 

[0 0 6 71 ^SffWl 

tL-?ix¥«&i|S[SO. 1~1 ;im©3Efi£5^JSi|SF (S r CO 
a . C a CO3 , T i 02 , Z r O2 ) *Jj;t/^ 40 
1 ~l|4iiM^JI*4^fflSLfc„ MnOOJS^SKcjiiKil 
:S (^2SiJfi£^5- : Mn CO3 ) ?^fflV^. flferolli|sHc|l 

Sft^fe (fgi SM^^ : 05 , ^aiiM^J- : S i 

Oj +Ca O. ^4iijfi)c5> : Y» O3 

fco 'itJ. ^3iJfiJi55-T*fo5S i Oj +CaO»i, S 

Jl^L-. ^Jtm, 1 1 5 0'CX^%^X^fSiL. 

CaSiOa ^ffiV^Ttl^«0#{±;4S#fe,nfwo 
[0 0 6 81 :li^^>OJSi|S^S^, MfiSiiC { (S r .-. 50 
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C a . ) 0} „ • (T i Z r , ) O 

+V2 O5 (miill^^J-) +MnC 

O3 (m2WM6^) + (S i02 +CaO) (^3 

+Y2 O3 (MAWM^) lw^o^^T, gfeelt 

grom;js« 1 ~m 3 <Dlt^s^ i ~ 1 7 fc^-rE-g-tbtr^i 

[0 0 6 91 r(0J:9lrLT^te,i^fcf£jB|^©^tt#:Jl 
iisf 1 0 oasSUi:, T^y/vlSJ!l4. Bair^i, igft 
p'f^u:^4 oasSiSi:, g^g5^^/P2 oMfigpi:, 5^ 
7/u:^f y h6SftSlJt, T-fe ^>'4a:l:^^5i:Sr^K- 
/^5/^TS-g■UT'<-;^ h{kL, ^mt^Mi^^-:^ hi: 

mz. 

lo 0 7 0] ^\,^X\ W-^'i^^O. 2~0. B^mraN 

:^8ai:Sa5*:/^/'i'*>'Hi'h-/w9 2aSSi5(-^<^Lfc 

Sr33|s:D-/Hci»3igit«LT'<-^ h^kL, I^^SSISS 

[ 0 0 7 1 1 ^^:^^T^ ^iSiiaSO. 5 /imWCulS^^^l 
0 0a»gPt. ^Wi^yii^jV (3:f^/P-feykD-;^«}fl|8 

O) 3 5a*aJ^5J;tIf>^^7^;*/^t'^-/^7m»Si5tSr 
(0 0 7 21 2kV>-C. ±Sfl®{*:Sffl'<->^ ^4^fflV^•C 

PET7^/PA*^e,;?'y->'->-bSrlHiliLfc„ jJcv^ 

X. rti.e>(^^' y ->•->- hi^Sffl^y-v->- h 

Kroa^|S:H:4gtLfc, 

[0 0 7 3] ?fcV>-t?. i/y->^.yrS^ff*1^'1'Xt;l9] 

ma. s-c/^f^^. {^}t^a*2 s o-c. 

II, #jajiffi 2 0 ox:ymm. i 2 o o ~ i 3 
8 0*^ »jt^ia2^ra. /&*pjS*3 0 o-c/Nfra. m 

10" -5X10" P a rtlw^gfi) ©*#T-fTc 

% mm^mts. 54x10" Pa) <^^<^X'tfo 

fco 'tis. j^fi£*5j;t;!T-->'Wco^ro#ia^:«/;^(7)J!jpS 

[0 0 7 4] ^\.^x\ mm-^^ I -y ^m^»<r>i^^i-^ 
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8 0 OX:\CX 1 O^fm^LX^^mmi:!^^^. 

[0 0 7 5] rroi 5^-LT^|e)i^/c#^^>'7'/^01^'l' 
3. 2nimXl. 6mmX0. 6minTfcl5. fH 

roo7 6l thjfeaig (, r) ■ i feiaata: fiR) 
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/ULCRy-i? (YHPttlli4 2 7 4 A) tCT, SfilS 
IkHz, A;'3(t-i-l''</l' (Sa^mH) IVrmsOlfe 

fit. a^/xvf-f-vy/K^ais^fedoiojaffifflggii 

»eSiff (T httSSR 8 3 4 OA) 

2 5'C(c^^^,^TDC 5 0 V5r, 3y7'>'^^^^y:/y^ 
IC6 Oi6>ffiIR]JBLfcm©i^i»»fiiI RSraO^feL, Ciroiai* 

AC85/C20= { (C85-C20) /C20) 



$l~«3{C:^i-„ MirLT. Jt^S$ t r tt. /hS 

feiJ. 180JiJl±. J;'?»$L<fi2 0 Otl-hSrA»t 
L:ft:. itfiStfllli 1 X 1 0 " Q cmlil±S:a»i: L 

ffltt. ^fnl 0fi(DltSmro5pi^«tLyt„ 

IkHz, 1 V<D«JETro»«^l:^a!l^L. Siiia^ 
4:2 O'Ci Lfci:#. 2 0~8 S'Croiafl^teHrtt?. ii. 
Sl-*f-f 2000~0pp m/"C 

^S^{fc^AC 8 5/C 2 0 (p pm/"C) tt. TIS^ 



X (1/6 5) 



fcfc'U, ^14^. C8 514 8 5'Clc*5tt^>»m^». C 

2 0 ti 2 0 1; It 6 &«^*tr«i-o 
[0 0 7 8] ^fc. ;*:*jiSfisj<7?f^*fi<)'i:t^i|sf4{cot, 
- 5 CC-H- 1 5 CCrojaSteHlwtSttS^^i^-fk^A 

C/C?:ai^LT, m2\Z:^7 7H:LtZo PI2JCI12 0 

[0 0 7 9] ;s;s'a?gf#tii> (lfeltfej5t(D:>init^^) 

f-^^y7"/^ (Kl;*^S<7)m^4 wm) |roV'>TttV\ ¥ 
[0 0 8 01 *^eg(D||JSfi«|-Cfc5l«|Sl-3. 4 S 



205SC- (V^-fixt)m= 0. 9 8 5) (CfcltSV^ Os WgS 

0 . 2 ^/Hd/iS i 1 1;::, #^^ra»l¥iS i 8 4 NFKI-e 

Sv^r i>iS5J-A»5o t.tz^ miaMO^Mcit-<X. 2 0 
0 0ffiF«±J^*^*S3S:S$ti5wt;iSjtg-c#fc. ^ 

tc. *?55g(D||16fiiijT*)5«ifsf9~l 1 (V^-fntm = 

1. 0 2) {c*3(t5V, Os roSs^pi (v|^^) i 

# tc, #^NfW{4¥*& 2 3 mmntrnxh •? . ^ad»*5'> 

5, tfc, SS*n»0*>'Hcit'<T. 2 0 0 0fi§f£l±»rj9 

[0 0 8 1 1 
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[0 0 8 4] «l~«3«fJ-*J»t5mi~m41iJ^3^(D 30 

^/H^ii, 0 o^/Hc^f-rsit^-efes, 

«l~«3t|i. tfcjgSt (p) ^0^»c^3V^T, rmE + 
nj FmX 1 0*° J Sra*i-5o 
[0 0 8 5] «l~«2lrS^$ix5^S:*^Pj. ^IfiJ^ 

J;tmiE|-7<75<t9l-VSriofc<j^J!niL/£V^t. i^a^ 
^?r»^^r^;45ffiffi;e:Sv\ Sfc. ^!|sf6iBj;tm:|£|-i 3 

•CM0O3 , WOa , Ta2 Os joiU^Nb 

a. '^2-5 is iixmi^s- 12 \-t:^^m<r>mmmi: so 



^LT*5iJ, ^1. 6, 7. 1 3t±*3SM<OJti!f0i|«r 
[0 0 8 6] «3(r^$^^5^m;i»e>, ±fi£^«m©it 

= 0 . 9 4 (7)«-^ll. S7£#H^Ti'*5tt S^^STflS 

icm=l. 0 8T-fc5i:. «lSiM5>^^^a^^r^-fr 
Tt. 13 sot: (Bifi) T'S^^iScLrti, «S?6?tc^^ff 
1>mhiciti\<\ t^^l 5. 1 & \X:^^m<oW&m 

S:*UTi3«J, K^sfl 4. 1 7li*:a8?«(Dtt:tSEeiJS:^L 

[0 0 8 7] lli(5eiJ2 
±^£^5-001=1. 02, x = 0. 36, y = 0, Iglgl 
(V) (7)^yU|S=0. m3iijfi£5^ (S iO 

2 +CaO) C0^>'1'^= (2. 5 + 2. 5) |g 
4iiM5><0 (Y) (D^fV^=0. 0 7^/Wt LfcJEA^tc: 
tt, |g2iijfig^t LTOTMnCOa ©SSJP* (Mnl^i 
%) S4lCg^1-J;5fC'S{t^-frTW«Ly5:, ig*?r 
^ 4 (C^-fo 

[0 0 8 8] 
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ailM»(v,o.)a>viMcoMM<tso. i«. 
Saiutft(siOaH)«o)a>«MI-<£. 5+2. s)c» 

[0 0 8 9] «4|C^^tt5J: pIC, ^2iiM:$^ (Mn 
ciffiia-C-tt, ^JD1:;JS#1,^ (3. 8^/1-) (5 if, 

[0 0 9 0] mM I R^^*(^Mii, 100 <Bs 

m) t^^b, f^ac•C•t^^■Fi^*^^>, ^Vi^i? i # 

[00 9 1] ifc, ^itSf 1 9, 2 OlCot, - 5 0t;~ 30 
+ 1 5 0'C©ia*®IUr*5tt5«fi|g{IS*AC/CSrS!l* 



i 5 Ii, 3*i|sn 9 . 2 0 (Dimtiii ft»*^fitaft#tt^ 

[0 0 9 21 Mn CO3 lwf^xTMn05rj^JP 

±^^<Dm=0. 985, x = 0. 36, y = 0, fSl 
i'JfiS^> (Vlji») ro^/l'»=0. 2*>'l', m2m0SL^ 

(Y^m 0?*>'l't:=O. 0 T^-zUi L/ca^1-IC{4, ^ 
3 91^5^4: LXro (S i 0» +CaO)©^fiS:, 
« 5 tc;^-t J; 5 (c^{k: ^ *T , ii5SA##^«o3fe»roS 

[0 0 9 3] 
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BSUt«(MnC0P<DMiWU>«WO. 87» 



[0 0 9 4] «5i^^$ix5i ^3Wl]$.^(Dmm 

/Co /jrjo, I R^s^rom, mmm2tmm^L 

•C**ito /iio, (S i O2 +CaO) <7?{^i*?>JlCC 
a S i O3 Srffl^^■Ct>ll«ro^*;iS#f>J^fc. 50 



[0 0 9 5] ll^gi]4 



(12) 
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t(D^mi&mm.^ (I R) l^4x5^SSr?l^-r5fii^ 
l::. i^3|ij^^>t LT (S i Oa +CaO) 

R) ro/<7y^i5'>/iv^r i^JffliB-etfc. (s 

1 O2 +C a O) rof^i:)i5 (CC a S i $rfflV^T 

[0 0 9 61 SMM5. 10 

2 9) . *^|g3©J^5)-i: LXro (S i O, +Ca 
O) {;i$P)(CLi2 OSrl. 4 ^/uaSJDL, Staffs 
OJ¥;i^Sr 7 M m£il±. 4<im. 2 MmiS^ib-frfcfii^ 

yy'>'>)-^>-:fji^^m.^mi^mL (Ki|£f3 0~3 2) , 

ztifb^^y^/uotimimtm (ir) w^s^^^^r 

gaUfco ^«$rllI7 (A) -mi (C) lc:^i-;ii5. L 20 

11, 'FAlS^*^^^4fK»^S:4■^JS^^;^s (0 7 (A) # 
fig) . 4 Mm, 2 ;/mi:»< /ioT< SlwOtvT, Li 

(B) ~ (C) #fiS) „ ^Jffi I R^a^rofflU, 

[0 0 9 7] mmme 

f^seJ^^J- (S i O2 +C a O) (O^ASrS. 0* 

«|;iLT3>y^>'iMJ-^7'/wSrf^iiLfc (^^3 3) „ 30 
ll41iJfiK^>i:LTroY?r^Jp-a:i', SSSM^^ 
(Si02 +CaO) ro^SDA^rS. O^/Ut L;fcJ!i( 
^1-(4, «llc*^ix.5llii«RJlc^K)|s|-3 t|^«j;iUT3 
VxVi^-thVT'/l'^f^SSLfc (t*!fsf3 4) . ^ixibro=> 

[0 0 9 8] jl1fegil7 40 
fi*!iaxS(::lb-ltSK*5J-ffi^, 3. 54x10" P 
a (9 0 0'C, 9^ra, l>^-;/^-iafi3 St:) , 4. 
23X10"' Pa (llOOt:, Smm. f;:x.y9- 
ia«3 5lC) it, ^«(*:S(0/p;ZfSr9 /iin (^5|sf3 5 
~3 6) , Aum (i^i^3 7~3 8) tM^i 
tt, *ilw^^ix5*j^^Ji<0S*:^sf4t|^^jcLTf->' 

(I R) O^S5l^*^^ttlLfco 1^*^0 9 (A). ~ 
0 9 (B) ^Sff®<OJ?^JJ5 9 ^inillV>i 
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(E19 (A) #Rg) , 4 /imi:»</i5t, ig^^ 
BE«r, 10"* P agilJ: (t,**tC, 1 O"' ~10P 
a(7)®HrtT't)$)5) T'fe5 4. 23X10"' Pa 
{W^ 3 8 ) t^lSSE Lfc#^ro$a*i5«tl5 r t 
X^it (09 (B) #fia) , I R^A^rofflll, H 

61X10"' Pa (IIOOIC, 3^ 
^^y9~m.&0X,) tcLT, Ki|s|-3 5~3 6*5J; 
tmi|S|- 3 7 ~ 3 8 t |^«tUJ»!«6»fiSt«)'Pa^l5^ro 
<S®<oa*Srlt^LT^fc>6S (it!|Ef3 9~4 0, 

m;ds^4- LT V ^ S i # ^ P,n -5, 

[0 0 9 9] ^ifeglJS 
fg3ii|fiR^^«r. (Si02 +CaO) = (0. 4 + 
0. 4) (p = 0) , (Si02 +CaO+Sr 

O) = (0. 4 + 0. 2 + 0. 2) ^-/U (p = 0. 
5) , aXXf (Si02 +SrO) = (0. 4 + 0. 

4) ^ju (p = i) tL, ib^o, r--/w^, tsmas 

1 1 0 or, jaSiS^^^3^ra, JPSLfcN2 ;if::^ 

#ffl^ mm^mi4. 23x10" p a) x-n-^tz 
mif^Ltz (^m4i, 4 2, 43) , ^LT, msmi 

^^i:LX(D (Srp , Cai-p ) S i Oa \C 
iSV-C, S r ©"t^rfiJ-g-^i^ 3Vx:^-!M>-V7'/HCt5t-t 
5«]«iteiitffigi (IR) <^Afp^l^froj;5'i]^S*4- 
;t-5*»ffffiUfCo fe*Sriai Otd^l". Hi Otc^^n 
5i^*;i»e>, S r <0-^*SiJ^d5#< /f 5li if, IDW I R 
(DSk&m^7 5% (m4 1) , 8 3% mn4 2) , 
10 0% (I*i|sf4 3) i:IS]±LTV^#, i-/j:fc>*>?D^ I 
Rro^Fa*j5S2 5%, 17%, 0%i:(STLTvK 

2 tmmzLx^itito 

[0 10 0] 

tiiiX'^i>, $e>tc*^«ic:j;ntf, «^gSiS.;c** 
[iaffi<75lS*^j:ijiB^l 

[Hi] lllll;*:^B^o-^JiJi^ffi{C'^5ai€-fe7? 
-y^ =^>'f:^-f<om^mX'h^o 
[0 2] ia2tt3f:«BJ(^||lfi«9J-e&5l*i(SF4<7)W»«a 
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[031 m3\i:^m^M(nmmmvhi>vm3. 4ic*5 

[04] 04H:*IS?B<O|llSi«iJt?fc59t<sf9~l lie 

[1151 ia5l4*%?g©lllS0ijT*)5i*;Ml 9. 20 

[061 lll6ltm3iiM:»-<^afiSrft^fct^(^. 1^ 10 
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[081 0 8f4m4ii|fi£5)-t LT©Y(OSs*P<75Wil 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] {(Srl-x Cax ) 0} m -(Til-y Zry ) 02 The principal component containing the dielectric oxide 
of the presentation shown, It is the dielectric porcelain constituent which has at least the 1st accessory 
constituent including one or more kinds chosen from the compound which tums into these oxides after 
the oxide of V, Nb, W, Ta, and Mo, and/or baking. The notations mx and y which show the presentation 
mole ratio in the formula contained in said principal component the ratio of said 1st accessory 
constituent [ as opposed to / have the relation of 0.94< m<L08, 0<=x<=1.00, and 0<=y<=0.20, and / 
100 mols of said principal components ] ~ the metallic element conversion in an oxide — 0.01mol<= ~ 
the 1st — the dielectric porcelain constituent which is accessory constituent <2 moL 
[Claim 2] the ratio of said 2nd accessory constituent [ as opposed to / have further the 2nd accessory 
constituent containing the compound which tums into an oxide of Mn by the oxide of Mn, and/or 
baking, and / 100 mols of said principal components ] — the metallic element conversion in an oxide ~ 
Omol<= — the 2nd — the dielectric porcelain constituent according to claim 1 which is accessory 
constituent <4 mol. 

[Claim 3] Si02 MO (however, at least one sort of elements with which M is chosen from Ba, calcium, 
Sr, and Mg), and Li2 O and B-2 03 from — the ratio of said 3rd accessory constituent [ as opposed to / 
have further the 3rd accessory constituent containing at least one sort chosen, and / 100 mols of said 
principal components ] ~ oxide conversion — it is ~ zero mol ~ < ~ the 3rd — dielectric porcelain 
constituent according to claim 1 or 2 which is accessory constituent <15 mol. 

[Claim 4] (Srp , calciuml-p ) Si03 (however, p 0.3<=p<=l) the ratio of said 3rd accessory constituent 
[ as opposed to / have the 3rd included accessory constituent further and / 100 mols of said principal 
components ] — oxide conversion — it is — zero mol — < — the 3rd — dielectric porcelain constituent 
according to claim 1 or 2 which is accessory constituent <15 mol. 

[Claim 5] A dielectric porcelain constituent given in any of claims 1-4 whose electrostatic-capacity rate 
of change (**C) to temperature is -2000-0 ppm (however, reference temperature of electrostatic capacity 
C 20 degrees C)/degree C in an at least 20-85-degree C temperature requirement they are. 
[Claim 6] Are the electronic parts which have a dielectric layer and said dielectric layer is constituted 
from a dielectric porcelain constituent. Said dielectric porcelain constituent is {(Srl-x Cax ) 0} m. - 
(Til-y Zry ) 02 The principal component containing the dielectric oxide of the presentation shown, It 
has at least the 1st accessory constituent including one or more kinds chosen from the compovmd which 
tums into these oxides after the oxide of V, Nb, W, Ta, and Mo, and/or baking. The notations mx and y 
which show the presentation mole ratio in the formula contained in said principal component the ratio of 
said 1st accessory constituent [ as opposed to / have the relation of 0.94< m<1.08, 0<=x<=1.00, and 
0<=y<=0.20, and / 100 mols of said principal components ] ~ the metallic element conversion in an 
oxide - 0.01mol<= - the 1st - the electronic parts which are accessory constituent <2 mol. 
[Claim 7] Electronic parts according to claim 6 which have the capacitor element body with which the 
laminating of the internal electrode layer has been carried out by tums with said dielectric layer. 
[Claim 8] Electronic parts according to claim 7 whose electric conduction material contained in said 
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internal electrode layer is nickel or a nickel alloy, 

[Claim 9] {(Srl-x Cax ) 0} m -(Til-y Zry ) 02 The principal component containing the dielectric oxide 
of the presentation shown, It has at least the 1st accessory constituent including one or more kinds 
chosen from the compound which turns into these oxides after the oxide of V, Nb, W, Ta, and Mo, 
and/or baking. The notations mx and y which show the presentation mole ratio in the formula contained 
in said principal component Have the relation of 0.94< m<1.08, 0<=x<=1.00, and 0<=y<=0.20, and the 
ratio of said 1st accessory constituent to 100 mols of said principal components by the metallic element 
conversion in an oxide 0.01mol<= ~ the 1st — with the process which produces a dielectric paste using 
the dielectric porcelain constituent which is accessory constituent <2 mol The process which produces 
the paste for intemal electrodes, and the process which carries out the laminating of said dielectric paste 
and the paste for intemal electrodes by tums, and obtains a layered product, The manufacture approach 
of electronic parts of having the baking process which calcinates said layered product and obtains a 
sintered compact, and the process at which oxygen tension heat-treats said sintered compact under the 
ambient atmosphere of 10 - 4 or more Pa. 

[Claim 10] said baking process — setting - said layered product ~ oxygen tension - 10-10 - the 
manufacture approach of the electronic parts according to claim 9 calcinated under the ambient 
atmosphere which is ten to 3 Pa. 

[Claim 11] The manufacture approach of electronic parts according to claim 9 or 10 using nickel or a 
nickel alloy as said paste for intemal electrodes. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to electronic parts using the dielectric porcelain 
constituent used as a dielectric layer of for example, a laminating mold ceramic condenser etc., and its 
dielectric porcelain constituent as a dielectric layer, and its manufacture approach. 
[0002] 

[Description of the Prior Art] The laminating mold ceramic condenser which is an example of electronic 
parts carries out the laminating of the green sheet of two or more sheets which printed conductive paste 
on the green sheet which consists of a predetermined dielectric porcelain constituent, and printed this 
conductive paste, calcinates a green sheet and an intemal electrode in one, and is formed. 
[0003] When the conventional dielectric porcelain constituent was calcinated under the neutrality which 
is a hypoxia partial pressure, or a reducing atmosphere, it was returned and it had the semi-conductor- 
ized property. For this reason, it was obliged to face manufacturing a laminating mold ceramic 
condenser and to calcinate under the oxidizing atmosphere which is a hyperoxia partial pressure. In 
connection with this, it did not need to fuse as a dielectric porcelain constituent and an intemal electrode 
ingredient calcinated by coincidence at the temperature which this dielectric porcelain constituent 
sinters, but the expensive noble metals (for example, palladium, platinum, etc.) which do not oxidize 
even if it calcinates under an oxidizing quality ambient atmosphere needed to be used, and it had 
become big hindrance to low-pricing of the laminating mold ceramic condenser manufactured. 
[0004] On the other hand, in order to use cheap base metal (for example, nickel, copper, etc.) as an 
ingredient of an intemal electrode, it is required to develop the dielectric porcelain constituent which 
does not semi-conductor-ize even if it calcinates at low temperature under neutrality or a reducing 
atmosphere, namely, is excellent in reducibility-proof, and has specific inductive capacity sufficient 
after baking and outstanding dielectric characteristics (for example, the rate of a capacity temperature 
change is small). 

[0005] Conventionally, various proposals are made as a dielectric porcelain constituent which can use 
base metal as an ingredient of an intemal electrode. 

[0006] for example, in JP,63-224108,A (Srl-x Cax ) m (Til-y Zry ) 03 The dielectric oxide of the 
presentation shown Use (0.30<=x<=0.50, 0.03<=y<=0.20, 0.95<=m<=1.08) as a principal component, 
and this principal component 100 weight section is received. [ however, ] As an accessory constituent, it 
is Mn Mn02 It is the 0.01 - 2.00 weight section and Si02 by conversion. The dielectric porcelain 
constituent which carries out 0.10-4.00 weight section content is indicated. 

[0007] Moreover, at JP,63-224109,A, it is said Mn and Si02 to said principal component. In addition, 
the dielectric porcelain constituent which carries out 0.01-1.00 weight section content of the ZnO further 

is indicated. 

[0008] Furthermore, at JP,4-206109,A, it is m (Srl-x Cax ) (Til-y Zry )03. The dielectric porcelain 
constituent which uses the dielectric oxide (however, 0.30<=x<=0.50, 0.00<=y<=0.20, 0.95<=m<=1.08) 
of the presentation shown as a principal component, and has made the powder particle size the range of 
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0.1-1.0 micrometers is indicated. 

[0009] Further again in JP,62-243883 (MeO) k Use as a principal component the dielectric oxide 
(however, the metal and k as which Me was chosen from Sr, calcium, and Sr+calcium 1.00-1.04) of the 
presentation shown by Ti02, and this principal component 100 weight section is received. As a glass 
component, it is Li2. The dielectric porcelain constituent which carries out 0.2-10.0 weight section 
content of what used O, M (however, at least one sort of metallic oxides with which M is chosen from 
BaO, CaO, and SrO), and Si02 by the predetermined mole ratio is indicated. 
[0010] 

[Problem(s) to be Solved by the Invention] However, in a dielectric porcelain constituent given [ these ] 
in an official report, all, accelerated aging of the insulation resistance after baking was short, and when 
the laminating mold ceramic condenser which has internal electrodes made from base metal, such as 
nickel, using this dielectric porcelain constituent was manufactured, there was a problem that the 
dependability of the laminating mold ceramic condenser obtained became low. 

[001 1] The purpose of this invention has the capacity temperature characteristic which was excellent in 
the reducibility-proof at the time of baking, and was excellent after baking, and is to offer the dielectric 
porcelain constituent which can moreover raise accelerated aging of insulation resistance. Moreover, the 
purpose of this invention is offering electronic parts, such as a chip capacitor with which it has the 
outstanding capacity temperature characteristic, accelerated aging of insulation resistance moreover 
improved, and dependability's was raised. Furthermore, the purpose of this invention is offering the 
manufacture approach of electronic parts the outbreak of the percent defective of initial insulation 
resistance being improvable, maintaining the dependability for which electronic parts are asked. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the dielectric porcelain 
constituent conceming this invention {(Srl-x Cax ) 0} m -(Til-y Zry ) 02 The principal component 
containing the dielectric oxide of the presentation shown, It is the dielectric porcelain constituent which 
has at least the 1 st accessory constituent including one or more kinds chosen from the compound which 
tums into these oxides after the oxide of V, Nb, W, Ta, and Mo, and/or baking. The notations mx and y 
which show the presentation mole ratio in the formula contained in said principal component the ratio of 
said 1st accessory constituent [ as opposed to / have the relation of 0.94< m<1.08, 0<=x<=1.00, and 
0<=y<=0.20, and / 100 mols of said principal components ] - the metallic element conversion in an 
oxide - 0.01mol<= — the 1st — it is characterized by being accessory constituent <2 mol. 
[0013] the ratio of said 2nd accessory constituent [ as opposed to / the dielectric porcelain constituent 
conceming this invention has fiirther preferably the 2nd accessory constituent containing the compound 
which tums into an oxide of Mn by the oxide of Mn, and/or baking, and / 100 mols of said principal 
components ] — the metallic element conversion in an oxide ~ Omol<= ~ the 2nd — it is accessory 
constituent <4 mol. 

[0014] the dielectric porcelain constituent preferably applied to this invention — Si02 MO (however, at 
least one sort of elements with which M is chosen from Ba, calcium, Sr, and Mg), and Li2 O and B-2 03 
from — the ratio of said 3rd accessory constituent [ as opposed to / have fiirther the 3rd accessory 
constituent containing at least one sort chosen, and / 100 mols of said principal components ] ~ oxide 
conversion — it is - zero mol - < — the 3rd - it is accessory constituent <15 mol. It is thought that the 
3rd accessory constituent fiinctions as sintering acid. 

[0015] Especially the desirable mode of the 3rd accessory constituent is as being shovm below, the 
dielectric porcelain constituent more preferably applied to this invention ~ Si0(Srp , calciuml-p) 3 
(however, p 0.3<=p<=l) the ratio of said 3rd accessory constituent [ as opposed to / have the 3rd 
included accessory constituent fiirther and / 100 mols of said principal components ] - oxide conversion 
— it is ~ zero mol — < ~ the 3rd — it is accessory constituent <15 mol. It is thought that this kind of the 
3rd accessory constituent functions as sintering acid. 

[0016] Preferably, -2000-0 ppm (**C) /of -1500-0 ppm /of electrostatic-capacity rate of change [ as 
opposed to temperature in the dielectric porcelain constituent conceming this invention ] are [ degree C / 
degree C ] -1000-0 ppm/degree C in an at least 20-85-degree C temperature requirement. However, the 
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reference temperature of electrostatic capacity C is 20 degrees C. 

[0017] In order to attain the above-mentioned purpose, the electronic parts concerning this invention are 
electronic parts which have a dielectric layer, and said dielectric layer is characterized by constituting 
from a dielectric porcelain constituent of one of the above. 

[0018] Preferably, the electronic parts concerning this invention have the capacitor element body with 
which the laminating of the intemal electrode layer has been carried out by tums with said dielectric 
layer. 

[0019] Preferably, the electric conduction material by which the electronic parts concerning this 
invention are contained in said intemal electrode layer is nickel or a nickel alloy. 
[0020] In order to attain the above-mentioned purpose, the manufacture approach of the electronic parts 
conceming this invention The process which produces a dielectric paste using the dielectric porcelain 
constituent of one of the above, The process which produces the paste for intemal electrodes, and the 
process which carries out the laminating of said dielectric paste and the paste for intemal electrodes by 
tums, and obtains a layered product, It has the baking process which calcinates said layered product and 
obtains a sintered compact, and the process at which oxygen tension heat-treats preferably 10 - 4 or 
more Pa of said sintered compact under a 10-1-lOPa ambient atmosphere. 
[0021] the manufacture approach of the electronic parts preferably buih over this invention - said 
baking process - setting - said layered product - oxygen tension - 10-10 - it calcinates under the 
ambient atmosphere which is ten to 3 Pa. 

[0022] Preferably, the manufacture approach of the electronic parts conceming this invention uses nickel 
or a nickel alloy as said paste for intemal electrodes. In addition, Si02 contained in the 3rd accessory 
constituent in the dielectric porcelain constituent conceming this invention MO, Li2 O, B-2 03 And 
(Srp , calciuml-p ) Si03 At least, each is the meaning which should just be such a presentation after 
baking, and also contains the compound which tums into these oxides after baking. 
[0023] 

[Function] In the dielectric porcelain constituent conceming this invention, while having the capacity 
temperature characteristic which was excellent in the reducibility-proof at the time of baking, and was 
excellent after baking to the principal component containing the dielectric oxide of a specific 
presentation by carrying out specified quantity addition of the 1st specific accessory constituent, 
compared with the case where the 1st accessory constituent is not added, accelerated aging of insulation 
resistance improves more than 1000 times (for example, 175 degrees C, DC8v/micrometer). 
[0024] Since it has the dielectric layer constituted fi'om electronic parts, such as a chip capacitor 
conceming this invention, with the dielectric porcelain constituent conceming this invention, it has the 
outstanding capacity temperature characteristic (for example, the SL property of JIS is satisfied), 
moreover accelerated aging of insulation resistance improves, and the dependability of electronic parts 
improves. 

[0025] By the manufacture approach of the electronic parts conceming this invention, the outbreak of 
the percent defective of initial insulation resistance is efficiently improvable, maintaining the 
dependability for which electronic parts, such as a chip capacitor, are asked by having the process at 
which oxygen tension heat-treats the sintered compact obtained by baking under the ambient atmosphere 
of 10 -4 or more Pa. 
[0026] 

[Embodiment of the Invention] Hereafter, this invention is explained based on the operation gestalt 
shown in a drawing. The sectional view of the stacked type ceramic condenser which drawing 1 requires 
for 1 operation gestalt of this invention, The graph which shows the capacity temperature characteristic 
of the sample 4 whose drawing 2 is the example of this invention, the graph which shows the relation of 
the addition of V and elevated-temperature load lifetime in the samples 3 and 4 whose drawing 3 is the 
examples of this invention. The graph which shows the relation of the addition of V and elevated- 
temperature load lifetime in the samples 9-1 1 whose drawing 4 is the examples of this invention, When 
the thickness of a dielectric layer is replaced with, the graph and drawing 7 which show the relation 
between the thickness of a dielectric layer when the graph and drawing 6 which show the capacity 
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temperature characteristic of the samples 19 and 20 whose drawing 5 is the examples of this invention 
replace the class of the 3rd accessory constituent with, and initial insulation resistance When the 
thickness of a dielectric layer is replaced with, the graph which shows the relation between the existence 
of Li addition, and the percent defective of initial insulation resistance, the graph with which drawing 8 
shows the existence of addition of Y as the 4th accessory constituent, and relation with an elevated- 
temperature load hfe, and drawing 9 the graph and drawing 10 which show the relation between the 
oxygen tension in a heat treatment process, and the percent defective of initial insulation resistance - 
SiO (Srp , calcium 1-p )3 as the 3rd accessory constituent setting - content of Sr ~ it is the graph which 
shows relation with the rate of an excellent article of the initial insulation resistance (IR) of a capacitor 
sample comparatively. 

[0027] As shown in stacked type ceramic condenser drawing 1 , the stacked type ceramic condenser 1 as 
electronic parts concerning 1 operation gestalt of this invention has the capacitor element body 10 of a 
configuration of that the laminating of a dielectric layer 2 and the intemal electrode layer 3 was carried 
out by turns. The extemal electrode 4 of the intemal electrode layer 3 arranged by turns inside the 
component body 10 and the pair through which it flows respectively is formed in the both ends of this 
capacitor element body 10. Although there is especially no limit in the configuration of the capacitor 
element body 10, it usually considers as the shape of a rectangular parallelepiped. Moreover, although 
what is necessary is for there to be especially no limit also in the dimension, and just to consider as a 
suitable dimension according to an application, it is usually x(0.6-5.6mm) (0.3-5. 0mm) x (0.3-1. 9mm) 
extent. The laminating of the internal electrode layer 3 has been carried out so that each end face may be 
exposed to the front face of two edges where the capacitor element body 10 counters by tums. It is 
formed in the both ends of the capacitor element body 10, it connects with the exposure end face of the 
intemal electrode layer 3 arranged by tums, and the extemal electrode 4 of a pair constitutes a capacitor 
circuit. 

[0028] Dielectric layer 2 dielectric layer 2 contains the dielectric porcelain constituent of this invention. 
The dielectric porcelain constituent of this invention is {(Srl-x Cax ) 0} m. -(Til-y Zry ) 02 It has the 
1st accessory constituent including one or more kinds chosen from the principal component containing 
the dielectric oxide of the presentation shown, and the compound which tums into these oxides after the 
oxide of V, Nb, W, Ta, and Mo, and/or baking at least. Under the present circumstances, the amount of 
oxygen (O) may be deflected from the stoichiometric composition of the above-mentioned formula a 
little. 

[0029] the inside of the above-mentioned formula, and x ~ 0<=x<=LOO - it is 0.30<=x<=0.50 
preferably, x expresses calcium atomic number and it becomes possible to shift the phase transition 
point of a crystal to arbitration by changing x, i.e., a calcium/Sr ratio. Therefore, a capacity temperature 
coefficient and specific inductive capacity are controllable to arbitration. If x is made into the above- 
mentioned range, the phase transition point of a crystal can exist near a room temperature, and the 
temperature characteristic of electrostatic capacity can be raised. However, in this invention, the ratio of 
Sr and calcium is arbitrary and may contain only one side. 

[0030] the inside of the above-mentioned formula, and y - 0<=y<=0.20 ~ it is 0<=y<=0.10 preferably. 
Decline in specific inductive capacity is prevented by making y or less into 0.20. y is Ti02 although Zr 
atomic number is expressed. Zr02 which compares and is hard to be returned There is an inclination 
which reducibility-proof increases further by permuting. However, in this invention, Zr does not 
necessarily need to be included and only Ti may be contained. 

[0031] the inside of the above-mentioned formula, and m - 0.94< m<L08 ~ it is 0.970<=m<=1.030 
preferably. Producing semi-conductor-ization to baking under reducing atmosphere by making m larger 
than 0.94 is prevented, and even if it does not make burning temperature high by making m less than 
into 1.08, a precise sintered compact can be obtained. 

[0032] The range of m is 0.94< m<L08, and the point that the dielectric porcelain constituent of this 
invention differs from the conventional dielectric porcelain constituent has it in the point which carries 
out specified quantity addition of the 1st predetermined accessory constituent. By carrying out specified 
quantity addition of the 1st predetermined accessory constituent, even when low-temperature baking is 
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attained and lamination of the dielectric layer is carried out, without m of a principal component 
degrading the dielectric characteristics in flie range of 0.94< m<l .08, accelerated aging (elevated- 
temperature load life) of insulation resistance can be improved, and dependability can be improved 
sharply. Consequently, a miniaturization and high capacity-ization of a capacitor are attained. 
[0033] In this invention, the 1st accessory constituent includes at least one or more kinds chosen from 
the compound which turns into these oxides after the oxide of V, Nb, W, Ta, and Mo, and/or baking. 
This 1st accessory constituent acts as matter which raises accelerated aging of insulation resistance 
while reducing sintering temperature, the ratio of the 1st accessory constituent [ as opposed to 100 mols 
of principal components at this invention ] - the metallic element conversion in an oxide — it is - 
0.01mol<= - the 1st accessory constituent <2 mol -- desirable — 0.04mol<= - the 1st - it is 
accessory constituent <=0.6 moL the ratio of the 1st accessory constituent ~ the metallic element 
conversion in an oxide ~ the 0.01 mol <= 1st accessory constituent — < — m can improve accelerated 
aging of insulation resistance in the range of 0.94< m<l .08 by making it the range of two mols. As the 
1st accessory constituent, it is V conversion and 0.04-mol or more content [ 0.6 mol or less extent ] of 
0.01 mols or more the less than two mols of the compounds which turn into an oxide of V by the oxide 
of V and/or baking is carried out preferably. By making such 1st specific accessory constituent contain 
in the above-mentioned range, it is effective for improvement in an elevated-temperature load hfe. 
[0034] Moreover, it is desirable to have added further the 2nd accessory constituent which contains the 
compound (for example, MnC03 ) which turns into an oxide of Mn by the oxide (for example, MnO) of 
Mn and/or baking in the dielectric porcelain constituent conceming this invention. It has the 
effectiveness which promotes sintering, and the effectiveness of improving an elevated-temperature load 
life, and, moreover, as for this 2nd accessory constituent, the effectiveness of reducing for example, the 
initial insulation resistance (IR) percent defective when carrying out lamination to about 4 micrometers 
also has a dielectric layer 2. the ratio of the 2nd accessory constituent to 100 mols of said principal 
components - the metallic element conversion in an oxide - it is - 0mol<= the 2nd ~ accessory 
constituent <4 mol - desirable — 0.05mol<= - the 2nd - it is accessory constituent <=1.4 mol. the 
inclination that initial insulation resistance cannot be taken as the addition of the 2nd accessory 
constituent is four mols or more - it is — the addition of the 2nd accessory constituent - Omol<== - the 
2nd — in the range which is accessory constituent <4 mol, an elevated-temperature load life improves, 
moreover the outbreak of an initial IR percent defective can be reduced, so that there are many 
additions, and the rate of a capacity temperature change can be made small, so that there are few 
additions. 

[0035] furthermore ~ the dielectric porcelain constituent conceming this invention - Si02 MO 
(however, at least one sort of elements with which M is chosen from Ba, calcium, Sr, and Mg), Li20, 
and B-2 03 from — it is desirable to have added further the 3rd accessory constituent containing at least 
one sort chosen. Although this 3rd accessory constituent acts mainly as sintering acid, it also has the 
effectiveness of improving the percent defective of the initial insulation resistance at the time of carrying 
out lamination (IR). From a viewpoint of a percent-defective improvement, it is Li2. It is more desirable 
to make 0 contain. Moreover, from a viewpoint of a percent-defective improvement, it is SiO (Srp , 
calciuml-p )3. It is more desirable to make it contain, in this case, p ~ 0.3<=p<=l — it is 0.5<=p<=l 
preferably. Although p expresses Sr atomic number, it becomes possible by making the value of this p 
increase to raise the rate of an excellent article of the first stage IR of it. 

[0036] the ratio of said 3rd accessory constituent to 100 mols of said principal components — oxide 
conversion — it is — zero mol — < — the 3rd ~ accessory constituent <15 mol — desirable — 0.2mol<= - 
the 3rd ~ it is accessory constituent <=6 mol. By making [ more ] the addition of the 3rd accessory 
constituent than zero mol, it is effective for an improvement of a degree of sintering, and by making an 
addition into less than 15 mols, decline in specific inductive capacity is suppressed and sufficient 
capacity can be secured. 

[0037] it is desirable to have added further the 4th accessory constituent which contains the oxide 
(however, R - at least one element of Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, 
and Lu) of R in the dielectric porcelain constituent conceming this invention further again. This 4th 
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accessory constituent also has the effectiveness of improving the initial IR percent defective at the time 
of carrying out lamination besides [ which improves an elevated-temperature load life ] effectiveness. It 
is more desirable to make at least one oxide of Sc, Y, Ce, Dy, Ho, Er, Tm, Yb, and Lu contain from a 
viewpoint of this percent-defective improvement, the ratio of said 4th accessory constituent [ as opposed 
to / / when adding the 4th accessory constituent / 100 mols of said principal components ] - R 
conversion in an oxide - it is - 0.02mol<= - the 4th - accessory constituent <2 mol - desirable - 
0.02mol<= - the 4th - it is accessory constituent <=0.6 mol. 

[0038] In addition, what is necessary is just to determine suitably terms and conditions shown in 
drawing 1 , such as the number of laminatings of a dielectric layer 2, and thickness, according to the 
purpose or an application. Moreover, a dielectric layer 2 consists of a grain and a grain boundary phase, 
and a certain thing is [ the mean particle diameter of the grain of a dielectric layer 2 ] desirable about 1-5 
micrometers. This grain boundary phase usually uses as a component the oxide of the quaUty of the 
material which constitutes dielectric materials or an internal electrode ingredient, the oxide of the quality 
of the material added separately, and the oxide of the quality of the material mixed as an impurity still in 
process, and usually consists of glass thru/or glassiness. 

[0039] Although especially the electric conduction material contained in the internal electrode layer 3 
intemal-electrode layer 3 is not limited, since the component of a dielectric layer 2 has reducibility- 
proof, base metal can be used for it. As a base metal used as electric conduction material, nickel or 
nickel alloy is desirable. As a nickel alloy, the alloy of one or more sorts of elements and nickel which 
are chosen from Mn, Cr, Co, and aluminum is desirable, and, as for nickel content in an alloy, it is 
desirable that it is 95 % of the weight or more. In addition, in nickel or nickel alloy, various minor 
constituents, such as P, Fe, and Mg, may be contained about 0. 1 or less % of the weight. Although what 
is necessary is just to determine the thickness of an intemal electrode layer suitably according to an 
apphcation etc., it is usually especially desirable that it is about 1-2.5 micrometers 0.5-5 micrometers. 
[0040] Although especially the electric conduction material contained in the external electrode 4 
external electrode 4 is not limited, Cu, Cu alloy, nickel, nickel alloy, etc. are usually used for it. In 
addition, of course, Ag, an Ag-Pd alloy, etc. are usable. In addition, cheap nickel, Cu(s), and these alloys 
are used with this operation gestalt. Although the thickness of an extemal electrode should just be 
suitably determined according to an application etc., it is usually desirable that it is about 10-50 
micrometers. 

[0041] The stacked type ceramic condenser using the dielectric porcelain constituent of manufacture 
approach this invention of a stacked type ceramic condenser is manufactured by printing or imprinting 
and calcinating an extemal electrode, after producing the Green chip by usual print processes and the 
usual sheet method using a paste and calcinating this like the conventional stacked type ceramic 
condenser. Hereafter, the manufacture approach is explained concretely. 

[0042] First, the paste for dielectric layers, the paste for intemal electrodes, and the paste for extemal 
electrodes are manufactured, respectively. 

[0043] The paste for paste dielectric layers for dielectric layers may be the coating of the organic system 
which kneaded the dielectric raw material and the organic vehicle, and may be the coating of a drainage 
system. 

[0044] According to the presentation of the dielectric porcelain constituent concerning this invention 
mentioned above, the raw material which constitutes a principal component, and the raw material which 
constitutes the 1st - the 4th accessory constituent are used for a dielectric raw material. As a raw 
material which constitutes a principal component, the compound which tums into an oxide by the oxide 
of Sr, calcium, Ti, and Zr and/or baking is used. As a raw material which constitutes the 1st accessory 
constituent, one or more kinds of the single oxides or multiple oxides which are chosen from the 
compound which tums into these oxides are used after the oxide of V, Nb, W, Ta, and Mo, and/or 
baking. As a raw material which constitutes the 2nd accessory constituent, the single oxide or multiple 
oxide of a compound which tums into an oxide of Mn by the oxide of Mn and/or baking is used, as the 
raw material which constitutes the 3rd accessory constituent - Si02 MO (however, at least one sort of 
elements with which M is chosen from Ba, calcium, Sr, and Mg), and Li2 O and B-2 03 from — at least 
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one sort of compounds chosen are used. As a raw material which constitutes the 4th accessory 
constituent, the oxide (however, at least one sort as which R is chosen from Sc, Y, La, Ce, Pr, Nd, Pm, 
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, and Lu) of R is used. 

[0045] In addition, as a compound which turns into an oxide by baking, a carbonate, a nitrate, an 
oxalate, an organometallic compound, etc. are illustrated, for example. Of course, an oxide and the 
compound which turns into an oxide by baking may be used together. What is necessary is just to 
determine that the content of each compound in a dielectric raw material will serve as a presentation of 
the dielectric porcelain constituent described above after baking. As for these raw material powder, a 
thing with a mean particle diameter of about 0.0005-5 micrometers is usually used. 
[0046] What is necessary is not to limit especially the binder that dissolves a binder into an organic 
solvent and is used for an organic vehicle, but just to choose it from the various usual binders, such as 
ethyl cellulose and a polyvinyl butyral, suitably with an organic vehicle. Moreover, what is necessary is 
not to Umit especially the organic solvent used at this time, either, but just to choose from organic 
solvents, such as a terpineol, butyl carbitol, an acetone, and toluene, suitably according to the 
approaches of using, such as print processes and the sheet method. 

[0047] Moreover, what is necessary is to dissolve a water-soluble binder, a dispersant, etc. in water, not 
to hmit especially an aqueous system binder but just to choose it from polyvinyl alcohol, a cellulose, 
water-soluble acrylic resin, an emulsion, etc. suitably with an aqueous system coating. 
[0048] The paste for internal electrodes and the paste for paste internal electrodes for external electrodes 
knead the various oxide used as the electrical conducting material mentioned above after the electrical 
conducting material which consists of various conductive metals mentioned above or an alloy, or 
baking, an organometallic compound, resinate, etc. and the organic vehicle mentioned above, and are 
prepared. Moreover, the paste for extemal electrodes as well as this paste for intemal electrodes is 
prepared. 

[0049] What is necessary is not to limit especially the content of the organic vehicle of each paste 

mentioned above, but to make the usual content, for example, a binder, and just to make a solvent into 
about 10 - 50 % of the weight about 1 to 5% of the weight. Moreover, during each paste, the additive 
chosen from various dispersants, a plasticizer, a dielectric, an insulator, etc. if needed may contain. 
[0050] When using print processes, laminating printing of a dielectric paste and the paste for intemal 
electrodes is carried out on substrates, such as polyethylene terephthalate, and after cutting in a 
predetermined configuration, it considers as the Green chip by exfoliating from a substrate. On the other 
hand, when using the sheet method, after forming a green sheet using a dielectric paste and printing an 
intemal electrode paste on this, the laminating of these is carried out and it considers as the Green chip. 
[0051] Next, it de-binder-processes and this Green chip is calcinated. 

[0052] A programming rate is made in 10-100 degrees C/hour, and 5-300 degrees C/hour of 180-400 
degrees C of 200-300 degrees C and the temperature holding times are more preferably made [ in / 
although what is necessary is just to perform debinder processing debinder processing on condition that 
usual, when using base metal, such as nickel and nickel alloy, as electric conduction material of an 
intemal electrode layer especially / an air ambient atmosphere ] into 5-20 hours for retention 
temperature for 0.5 to 24 hours. 

[0053] the case where base metal, such as nickel and nickel alloy, is used as electric conduction material 
although what is necessary is just to determine the firing environments of a baking Green chip suitably 
according to the class of electric conduction material under paste for intemal electrode layers - the 
oxygen tension of a firing environments ~ desirable - 10-10 - ten to 3 Pa - carrying out ~ more - 
desirable - 10-10 - it is referred to as 6x10 to 5 Pa. If the oxygen tension at the time of baking is too 
low, the electric conduction material of an intemal electrode will cause abnormality sintering, and will 
break off, and when oxygen tension is too high, there is a possibility that an intemal electrode may 
oxidize, especially ~ oxygen tension — 10-10 - by adjusting to 6x10 to 5 Pa, it has the outstanding 
capacity temperature characteristic, moreover accelerated aging of insulation resistance can improve, 
and the dependability of the laminating mold ceramic condenser 1 obtained can be raised. 
[0054] 1000-1400 degrees C of retention temperature of baking are 1200-1380 degrees C more 
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preferably. It is because ebumation will become inadequate if retention temperature is too low, the 
electrode by abnormality sintering of an internal electrode will break off if retention temperature is too 
high, or the capacity temperature characteristic gets worse by diffusion of the intemal electrode quahty 
of the material. 

[0055] It is desirable to make 200-300 degrees C /and the temperature holding time an hour for 1 to 3 
hours, to make more desirable 50-500 degrees C /of 50-500 degrees C /of cooling rates in 200-300 
degrees C/hour an hour more preferably an hour, for 0.5 to 8 hours, and for a firing environments to 
make a programming rate a reducing atmosphere as baking conditions other than this, and it is desirable 
to humidify and use the mixed gas of nitrogen gas and hydrogen gas as a controlled atmosphere. 
[0056] When it calcinates by the reducing atmosphere, it is desirable to give annealing (heat treatment) 
to the sintered compact of a capacitor chip. 

[0057] Annealing (heat treatment) annealing is processing for reoxidating a dielectric layer, and, 
thereby, can make insulation resistance increase. 10 - 4 or more Pa of oxygen tension of an annealing 
ambient atmosphere is 10-1-lOPa more preferably. If oxygen tension is too low, reoxidation of a 
dielectric layer 2 will become difficult, and when oxygen tension is too high, there is a possibility that 
the intemal electrode layer 3 may oxidize. It is much more effective for a defect incidence-rate 
improvement of initial insulation resistance (IR) by facing heat-treating the sintered compact which 
calcinates the dielectric porcelain constituent of this invention and is obtained especially, and adjusting 
oxygen tension to the range of 10-1-lOPa. 

[0058] 11 00 degrees C or less of retention temperature in the case of annealing are 500-1 100 degrees C 
more preferably. When retention temperature is too low, reoxidating [ of a dielectric layer ] becomes 
inadequate, insulation resistance gets worse, and there is an inclination for the accelerated aging to also 
become short. Moreover, when retention temperature is too high, an intemal electrode oxidizes, not only 
capacity falls, but it reacts with a dielectric base and there is an inclination for the capacity temperature 
characteristic, insulation resistance, and its accelerated aging to get worse. In addition, annealing can 
also consist of only a temperature up stroke and a temperature fall stroke. In this case, the temperature 
holding time is zero and retention temperature is synonymous with a maximum temperature. 
[0059] It is desirable to make the temperature holding time for 6 to 10 hours, to make more desirable 50- 
500 degrees C /of cooling rates in 100-300 degrees C/hour an hour more preferably for 0 to 20 hours, 
and to humidify and use nitrogen gas as a controlled atmosphere of annealing as annealing conditions 
other than this, for example. 

[0060] In addition, like baking mentioned above, in order to humidify nitrogen gas and mixed gas in 
said debinder processing and an annealing process, WETTA etc. can be used and, as for the water 
temperature in this case, it is desirable to consider as 5-75 degrees C. 

[0061] Moreover, even if it carries out continuously, mutually-independent [ of these debinder 
processing, baking, and the annealing ] may be carried out, and they may be performed. It is more 
desirable to continue, to change an ambient atmosphere, to change an ambient atmosphere, if it 
calcinates by carrying out a temperature up, it cools continuously to the retention temperature in the case 
of baking and the retention temperature of annealing is reached, and to perform annealing treatment, 
without coohng after debinder processing, in performing these continuously. It is desirable to change an 
ambient atmosphere and to continue a temperature up further, after carrying out a temperature up under 
nitrogen gas or the humidified nitrogen-gas-atmosphere mind to the retention temperature at the time of 
debinder processing about baking on the other hand, in performing these independently, and after 
cooling to the retention temperature of annealing, it is desirable to change into nitrogen gas or the 
humidified nitrogen-gas-atmosphere mind again, and to continue cooling. Moreover, it is good also as a 
nitrogen-gas-atmosphere mind which could change the ambient atmosphere after carrying out a 
temperature up to retention temperature imder nitrogen-gas-atmosphere mind about annealing, and 
humidified all the processes of annealing. 

[0062] End-face polish is given with barrel finishing or sandblasting, it prints or imprints on the 
capacitor baking object acquired as mentioned above, the paste for extemal electrodes is calcinated on it, 
and the extemal electrode 4 is formed. As for the baking conditions of the paste for extemal electrodes, 
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it is desirable to consider as 10 minutes - about 1 hour at 600-800 degrees C for example, in the mixed 

gas of the nitrogen gas and hydrogen gas which were humidified. And an enveloping layer (pad layer) is 

formed in the front face of the external electrode 4 by plating etc. if needed. 

[0063] Thus, by soldering etc., the ceramic condenser 1 of this manufactured operation gestalt is 

mounted on a printed circuit board, and is used for various electronic equipment. 

[0064] Although the operation gestalt of this invention has been explained above, as for this invention, it 

is needless to say that it can carry out in the mode which becomes various within limits which are not 

limited to such an operation gestalt at all, and do not deviate from the summary of this invention. 

[0065] For example, although the stacked type ceramic condenser was illustrated as electronic parts 

concerning this invention with the operation gestalt mentioned above, if it has the dielectric layer which 

it is not limited to a stacked type ceramic condenser, but is constituted from a dielectric porcelain 

constituent of the above-mentioned presentation as electronic parts concerning this invention, it is good 

anything. 

[0066] 

[Example] Next, the example which materialized the gestalt of operation of this invention more is given, 
and this invention is ftirther explained to a detail. However, this invention is not limited only to these 
examples. 

[0067] an example 1 — the principal component raw material (SrC03 , CaC03 , Ti02 , Zr02) with a 
mean particle diameter of 0.1-1 micrometer, and the 1st - the 4th accessory constituent raw material 
were first prepared as a start raw material for producing dielectric materials, respectively. The oxide (the 
1st accessory constituent: V2 05 and 3rd accessory constituent:Si02 + CaO and 4th accessory 
constituent: Y2 03 ) was used for other raw materials at the raw material of MnO using the carbonate 
(the 2nd accessory constituent: MnC03 ). In addition, Si02 which is the 3rd accessory constituent +CaO 
is Si02. And CaSi03 obtained by carrying out wet blending of the CaO with a ball mill for 16 hours, 
calcinating in air at 1 150 degrees C after desiccation, and carrying out wet grinding with a ball mill 
further for 100 hours The same property was acquired even if used. 

[0068] These raw materials Empirical formula {(Srl-x Cax ) 0} m -(Til-yZry ) 02 (principal 
component) +V2 05 (the 1st accessory constituent) +MnC03 (the 2nd accessory constituent) +(Si02 
+CaO) (3rd accessory constituent)+Y2 03 (the 4th accessory constituent) It sets. After carrying out 
weighing capacity so that the presentation after baking may become the compounding ratio shown in the 
samples 1-17 of Table 1-3, wet blending of these was carried out with the ball mill for about 16 hours, 
respectively, and the dielectric porcelain constituent (dielectric materials) was obtained by drying this. 
[0069] Thus, the dielectric raw material 100 weight section after the obtained desiccation, the acrylic 
resin 4.8 weight section, the methylene chloride 40 weight section, the ethyl-acetate 20 weight section, 
the mineral spirit 6 weight section, and the acetone 4 weight section were mixed and pasted with the ball 
mill, and the paste for dielectric layers was obtained. 

[0070] Subsequently, the nickel particle 100 weight section of 0.2-0.8 micrometers of mean diameters, 
the organic vehicle (what dissolved the ethyl cellulose 8 weight section in the butyl carbitol 92 weight 
section) 40 weight section, and the butyl carbitol 10 weight section were kneaded with 3 rolls, and were 
pasted, and the paste for internal electrode layers was obtained. 

[0071] Subsequently, the Cu particle 100 weight section of 0.5 micrometers of mean diameters, and the 
organic vehicle (what dissolved the ethyl cellulose resin 8 weight section in the butyl carbitol 92 weight 
section) 35 weight section and the butyl carbitol 7 weight section were kneaded and pasted, and the 
paste for external electrodes was obtained. 

[0072] Subsequently, after forming the green sheet with a thickness of 6 micrometers on the PET film 
using the above-mentioned paste for dielectric layers and printing the paste for internal electrode layers 
on this, the green sheet was exfoliated from the PET film, subsequently, these green sheets and the green 
sheet for protection (what does not print the paste for internal electrode layers) — a laminating ~ it was 
stuck by pressure and the Green chip was obtained. The number of laminatings of the sheet which has an 
internal electrode was made into four layers. 

[0073] Subsequently, the Green chip was cut in predetermined size, debinder processing, baking, and 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/29/2006 



JP,2002-080278,A [DETAILED DESCRIPTION] 



Page 10 of 15 



annealing (heat treatment) were performed, and the laminating ceramic baking object was acquired. 
Debinder processing was performed on condition that the air ambient atmosphere for the heating up time 
of 15 degrees C/hour, the retention temperature of 280 degrees C, and holding-time 8 hours. Moreover, 
baking is N2 humidified the programming rate of 200 degrees C/hoiu-, the retention temperature of 
1200-1380 degrees C, holding-time 2 hours, and the cooling rate of 300 degrees C/hour. +H2 It carried 
out on condition that the mixed-gas ambient atmosphere (oxygen tension is adjusted in 2x10-7 - 5x10- 
4Pa). Annealing is N2 humidified the retention temperature of 900 degrees C, temperature holding-time 
9 hours, and the cooling rate of 300 degrees C/hour. It carried out on condition that the gas ambient 
atmosphere (oxygen tension is 3.54x10 to 2 Pa). In addition, WETTA which made water temperature 35 
degrees C was used for baking and humidification of the controlled atmosphere in the case of annealing. 
[0074] Subsequently, N2 which imprinted the paste for extemal electrodes to the end face, and 
humidified it after grinding the end face of a laminating ceramic baking object with sandblasting +H2 
Into the ambient atmosphere, it calcinated for 10 minutes at 800 degrees C, the extemal electrode was 
formed, and the sample of the stacked type ceramic condenser of a configuration of being shown in 
drawing 1 was obtained. 

[0075] Thus, the size of each obtained sample was 3.2mmxl.6mmx0.6mm, the number of the dielectric 
layers pinched by the internal electrode layer was 4, the thickness was 4 micrometers, and the thickness 
of an internal electrode layer was 2 micrometers. The following property was evaluated about each 

sample. 

[0076] Electrostatic capacity was measured with the digital LCR meter (4274made from YHP A) with 
the base temperature of 25 degrees C to the sample of specific inductive capacity (epsilonr) and an 
insulation resistance (IR) capacitor under the conditions of the frequency of IkHz, and input signal level 
(measurement electrical potential difference) 1 Vrms. And specific inductive capacity (with no unit) was 
computed from the obtained electrostatic capacity, and the electrode dimension of a capacitor sample 
and inter-electrode distance. Then, the insulation resistance IR after impressing DC50V to a capacitor 
sample for 60 seconds in 25 degrees C was measured using the insulation-resistance tester (Rby 
ADVANTEST CORP. 8340A), and it asked for specific resistance rho (a unit is omegacm) by count 
from this measured value, and the electrode surface product of a capacitor sample and thickness. A 
result is shown in Table 1 - 3. As evaluation, in order to create the small capacitor of a high dielectric 
constant, specific-inductive-capacity epsilonr is an important property, and took 180 or more for it being 
more desirable and being [ 200 or more ] good. Resistivity made good more than lxl012-ohmcm. The 
value of specific-inductive-capacity epsilonr was calculated from the average of the value measured 
using the n= 10 sample number of capacitors. The value of specific resistance rho was made into the 
average of the specific resistance of ten excellent articles. 

[0077] When the electrostatic capacity in the electrical potential difference of IkHz and IV is measured 
and reference temperature is made into 20 degrees C to the sample of the temperature characteristic 
capacitor of electrostatic capacity using an LCR meter, it investigates whether the electrostatic-capacity 
rate of change to temperature satisfies degree C in -2000-0 ppm /in a 20-85-degree C temperature 
requirement, and a result is shown in Table 1-3. Capacity rate-of-change **C85/C20 (ppm/degree C) 
were computed by the following type 1. 

**C85/C20= {(C85-C20) /C20} x (1/65) - Electrostatic capacity [ in / in C85 / 85 degrees C ] and C20 

express the electrostatic capacity in 20 degrees C among a formula 1, however a formula 1. 

[0078] Moreover, capacity rate-of-change deltaC/C in a -50 degrees C - +150 degrees C [ per typical 

sample 4 of this example ] temperature requirement was measiu"ed, and it graph-ized to drawing 2 . The 

rate of change on the basis of the capacity in 20 degrees C is expressed to this drawing. He can 

understand that the good capacity temperature characteristic is shown so that clearly also from this 

drawing. 

[0079] The elevated-temperature load Ufe was measured to the sample of an elevated-temperature load 
life (accelerated aging of insulation resistance) capacitor by holding in the impression condition with a 
direct current voltage of 8v [/micrometer ] at 175 degrees C. This elevated-temperature load life was 
performed about ten capacitor samples (thickness of 4 micrometers of a dielectric layer), and was 
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evaluated by measuring average-life time amount. A result is shown in Table 1 - 3. As evaluation, it 
becomes especially important [ life ], in case an elevated-temperature load life carries out lamination of 
the dielectric layer, and time amount until single figure resistance falls from impression initiation was 
defined as the hfe. 

[0080] Moreover, V2 in the samples 3 and 4 (all are m= 0.985) which are the examples of this invention 
05 The relation between an addition (V conversion) and an elevated-temperature load lifetime was 
shown in drawing 3 . As shown in this drawing, when the addition of V increases and it becomes 0.2 
mols, a hfetime is an average of 184 hours, and is understood that the dependability of a capacitor is 
higher than the time with few additions. Moreover, compared with the addition of zero mol, it has 
checked that a life was improved by 2000 or more times. Furthermore, V2 in the samples 9-11 (all are 
m= 1.02) which are the examples of this invention 05 The relation between an addition (V conversion) 
and an elevated-temperature load lifetime was shown in drawing 4 . As shown in this drawing, when the 
addition of V increases and it becomes 0.2 mols, a hfetime is before or after an average of 23 hours, and 
is understood that the dependabiUty of a capacitor is higher than the time with few additions. Moreover, 
compared with the addition of zero mol, it has checked that a life was improved by 2000 or more times. 
[0081] 
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[0084] The number of mols of the 1st - the 4th accessory constituent in Table 1 - 3 is a ratio to ICQ mols 
of principal components. Moreover, in the numeric value of specific resistance (rho), *'niE+n" means 
"mxlO+n" among Table 1 - 3. 

[0085] From the result shown in Table 1 - 2, the following things are understood about the addition of 
the 1st accessory constituent. If V is not added at all like a sample 1 and a sample 7, an elevated- 
temperature load lifetime is extremely short. Moreover, a dielectric is semi-conductor-ized as the 
addition of V is two mols like a sample 6 and a sample 13, and insulation resistance is inadequate, on 
the other hand, with the samples 2-5 which carry out specified quantity content, and the sample of 8-12, 
the 1st accessory constituent Have sufficient specific inductive capacity and insulation resistance, and it 
is not retumed in baking by reducing atmosphere. Moreover, the nickel which is an intemal electrode 
ingredient does not oxidize, either, it can check that the dielectric porcelain constituent excellent in 
reducibility-proof is obtained, and the capacity temperature characteristic is excellent, and it has checked 
that an elevated-temperature load life (accelerated aging of insulation resistance) could moreover be 
improved. V205 It replaces with and is Mo03. W03 Ta2 05 And Nb2 05 Although it added, 
respectively and the same conditions as the above estimated, respectively, the result with the almost 
same all was obtained. In addition, samples 2-5 and samples 8-12 show the example of this invention, 
and samples 1, 6, 7, and 13 show the example of a comparison of this invention. 
[0086] From the result shown in Table 3, the following things are understood about the ratio of m of a 
principal component. Like a sample 14, in the case of m= 0.94, the dielectric was able to be retumed by 
baking under reducing atmosphere, and sufficient insulation resistance could not be taken, but it has 
checked not acting as a capacitor. Moreover, even if it carries out specified quantity content of the 1st 
accessory constituent to it being m= 1.08 like a sample 17, and it calcinates at 1380 degrees C (elevated 
temperature), a precise sintered compact is not obtained. In addition, samples 15 and 16 show the 
example of this invention, and samples 14 and 17 show the example of a comparison of this invention. 
[0087] m= 1.02 of example 2 principal component, x= 0.36, y= 0, the number of mols of the 1st 
accessory constituent (V) = 0.1 mols, the mol of the 3rd accessory constituent (Si02 +CaO) — a number 
— = (2.5+2.5) mol and the mol of (Y) of the 4th accessory constituent ~ except for having considered as 
=0.07 mol the number - MnC03 as the 2nd accessory constituent The addition (Mn conversion) was 
changed as shown in Table 4, and it was evaluated. A result is shown in Table 4. 
[0088] 
[Table 4] 
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[0089] as shown in Table 4, the addition of the 2nd accessory constituent (Mn conversion) is four mols - 
- initial insulation resistance - falling - the addition of the 2nd accessory constituent ~ Omol<= ~ the 
2nd - in the range which is accessory constituent <4 mol The elevated-temperature load life 
(accelerated aging of insulation resistance) was able to improve as there being many additions (3.8 
mols), moreover the outbreak of an initial IR percent defective could also be reduced, and it has checked 
that the rate of a capacity temperature change became small in that there are few additions (zero mol). 
[0090] In addition, the value of an initial IR percent defective asked for the specific resistance rho of 
about 100 capacitor samples by count, respectively from the thickness (this example 4 micrometers) of 
insulation resistance IR, an electrode surface product, and a dielectric layer, divided the number of a 
sample smaller single or more figures than the value of the specific resistance rho at the time of the 
condition of bulk by the whole number, and showed it at the percentage. An initial IR percent defective 
will be so low that this value is small, and there will be many excellent articles. 

[0091] Moreover, capacity rate-of-change deltaC/C in a sample 19 and a -50 degrees C - +150 degrees C 
[ per 20 ] temperature requirement was measured, and it graph-ized to drawing 5 . The rate of change on 
the basis of the capacity in 20 degrees C is expressed to this drawing. As shown in this drawing, it can 
check that all of samples 19 and 20 show the good capacity temperature characteristic. 
[0092] In addition, MnC03 Although it replaced with, MnO was added and the same conditions as the 
above estimated, respectively, the result with the same all was obtained. 

the mol of m= 0.985 of example 3 principal component, x= 0.36, 5^ 0, and the 1st accessory constituent 
(V conversion) - number = - 0.2 mols the mol of the 2nd accessory constituent (Mn conversion) - a 
number - =0.37 mol and the mol of (Y conversion) of the 4th accessory constituent - besides having 
considered as =0.07 mol the number, the addition of (Si02 +CaO) as the 3rd accessory constituent was 
changed as shown in Table 5, and extent of an improvement of an elevated-temperature load Ufe was 
examined. A result is shown in Table 5. 
[0093] 
[Table 5] 
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[0094] As shown in Table 5, the degree of sintering has been improved by making [ more ] the addition 
of the 3rd accessory constituent than zero mol. By making an addition into less than 15 mols, decline in 
specific inductive capacity was suppressed and it has checked that sufficient capacity was also 
securable. In addition, the value of an initial IR percent defective was calculated like the example 2. In 
addition, it is CaSi03 instead of (Si02 +CaO). The same result was obtained even if used. 
[0095] Except having changed the thickness of example 4 dielectric layer, as shown in drawing 6 , two 
or more capacitor samples were produced like the sample 20 of the example 2 shown in Table 4 (sample 
25). Moreover, it is Si02 as the 3rd accessory constituent. It used and two or more capacitor samples 
were produced like the sample 20 of the example 2 shown in Table 4 except having changed the 
thickness of a dielectric layer, as shown in drawing 6 (sample 26). The trial which checks the effect 
which it has on initial insulation resistance (IR) when the class of the 3rd accessory constituent carries 
out lamination of the dielectric layer was performed using these capacitor samples. Although the result 
was shown in drawing 6 , as shown also in this drawing, it has checked that the variation in initial 
insulation resistance (IR) had little direction which used (Si02 +CaO) as the 3rd accessory constituent 
also to the lamination of a dielectric layer. In addition, it is CaSi03 instead of (Si02 -i-CaO). The same 
result was obtained even if used. 

[0096] Except having changed the thickness of example 5 dielectric layer with 7 micrometers or more, 4 
micrometers, and 2 micrometers Two or more capacitor samples are produced like the sample 20 of the 
example 2 shown in Table 4 (samples 27-29). Moreover, it is Li2 further to (Si02 +CaO) as the 3rd 
accessory constituent. Except having added 1.4 mols O and having changed the thickness of a dielectric 
layer with 7 micrometers or more, 4 micrometers, and 2 micrometers Two or more capacitor samples 
were produced like the sample 20 of the example 2 shown in Table 4 (samples 30-32), and the defect 
incidence rate of the initial insulation resistance (IR) of these samples was computed. It is Li2 as it 
becomes thin with 4 micrometers and 2 micrometers although a defect incidence rate is not affected 
(refer to drawing 7 (A)) when thickness is as thick as 7 micrometers or more even if it adds Li20, 
although a result is shown in drawing 7 (A) - drawing 7 (C). It has checked that the effectiveness of O 
addition appeared (refer to drawing 7 (B) - (C)). In addition, the value of an initial IR percent defective 
was calculated like the example 2. 

[0097] Except having made the addition of the example 6 3rd accessory constituent (Si02 +CaO) into 
5.0 mols, the capacitor sample was produced like the sample 3 of the example 1 shown in Table 1 
(sample 33). Moreover, Y as the 4th accessory constituent was not added, but the capacitor sample was 
produced like the sample 3 of the example 1 shown in Table 1 except having made the addition of the 
3rd accessory constituent (Si02 +CaO) into 5.0 mols (sample 34). The existence of addition of Y as the 
4th accessory constituent performed the trial for checking the effect which it has on an elevated- 
temperature load life (accelerated aging of insulation resistance) using these capacitor samples. 
Although the result was shown in drawing 8 , as shown also in this drawing, it has checked that the 
direction which added Y could improve an elevated-temperature load life. 
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[0098] About the oxygen tension in example 7 heat treatment process, it is 3.54x10 to 2 Pa (900 degrees 
C). 9 hours, UETTA temperature of 35 degrees C, 4.23x10 to 1 Pa (1 100 degrees C) Except having 
considered as the UETTA temperature of 35 degrees C, and having changed the thickness of a dielectric 
layer with 9 micrometers (samples 35-36) and 4 micrometers (samples 37-38) for 3 hours Two or more 
samples were produced like the sample 4 of the example 1 shown in Table 1, and the defect incidence 
rate of the initial insulation resistance (IR) of these samples was computed. Although a result is shown 
in drawing 9 (A) - drawing 9 (B) When the thickness of a dielectric layer is as thick as 9 micrometers, 
the difference in oxygen tension does not affect a defect incidence rate, but (refer to drawing 9 (A)) if it 
becomes thin with 4 micrometers It has checked that the effectiveness at the time of adjusting oxygen 
tension to 4.23x10 to 1 Pa (sample 38) which is 10 - 4 or more (it is incidentally also within the limits of 
10-1-lOPa) Pa appeared (refer to drawing 9 (B)). The value of an initial IR percent defective was 
calculated like the example 2. Although the oxygen tension in a heat treatment process was set to 
9.61x10 to 2 Pa (1 100 degrees C, 3 hours, UETTA temperature of 0 degree C) and the effectiveness of 
reduction of the outbreak of a percent defective of initial insulation resistance was checked in addition 
like samples 35-36 and samples 37-38 (samples 39-40 and especially effectiveness such were not 
checked.) It is thought that the retention temperature at the time of heat treatment has not contributed to 
reduction of the defect incidence rate of the initial insulation resistance of a sample, and the oxygen 
tension at the time of heat treatment has contributed from this. 

[0099] The example 8 3rd accessory constituent = (Si02 +CaO) (0.4+0.4) mol (p= 0), = (0.4+0.2+0.2) 
mol (p= 0.5), (Si02 +CaO+SrO) And (Si02 +SrO) it considers as = (0.4+0.4) mol (p= 1). and annealing 
- the retention temperature of 1 100 degrees C, and the temperature holding time - N2 humidified for 3 
hours Two or more capacitor samples were produced like the sample 4 except having carried out in the 
gas ambient atmosphere (oxygen tension being 4.23x10 to 1 Pa) (samples 41, 42, and 43). And Si03 as 
die 3rd accessory constituent (Srp , calcium 1-p ) It set and the content rate of Sr evaluated what kind of 
effect it would have on the rate of an excellent article of the initial insulation resistance (IR) in a 
capacitor sample. A result is shown in drawing 10 . It has checked that the rate of an excellent article of 
the first stage IR improved with 75% (sample 41), 83% (sample 42), and 100% (sample 43), namely, the 
percent defective of the first stage IR fell with 25%, 17%, and 0% from the result shown in drawing 10 , 
so that the content rate of Sr increases. In addition, the value of the percent defective of the first stage IR 
was calculated like the example 2. 
[0100] 

[Effect of the Invention] As explained above, according to this invention, it has the capacity temperature 
characteristic which was excellent in the reducibility-proof at the time of baking, and was excellent after 
baking, and the dielectric porcelain constituent which can moreover raise accelerated aging of insulation 
resistance can be offered. Moreover, according to this invention, it has the outstanding capacity 
temperature characteristic, moreover accelerated aging of insulation resistance can improve, and 
electronic parts, such as a chip capacitor with which dependability was raised, can be offered. 
Furthermore, according to this invention, the manufacture approach of electronic parts that the outbreak 
of the percent defective of initial insulation resistance is improvable can also be offered, maintaining the 
dependability for which electronic parts are asked. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

TECHNICAL FIELD 

[Field of the Invention] This invention relates to electronic parts using the dielectric porcelain 
constituent used as a dielectric layer of for example, a laminating mold ceramic condenser etc., and its 
dielectric porcelain constituent as a dielectric layer, and its manufacture approach. 

[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] The laminating mold ceramic condenser which is an example of electronic 
parts carries out the laminating of the green sheet of two or more sheets which printed conductive paste 
on the green sheet which consists of a predetermined dielectric porcelain constituent, and printed this 
conductive paste, calcinates a green sheet and an internal electrode in one, and is formed. 
[0003] When the conventional dielectric porcelain constituent was calcinated under the neutrality which 
is a hypoxia partial pressure, or a reducing atmosphere, it was returned and it had the semi-conductor- 
ized property. For this reason, it was obliged to face manufacturing a laminating mold ceramic 
condenser and to calcinate under the oxidizing atmosphere which is a hyperoxia partial pressure. In 
connection with this, it did not need to fuse as a dielectric porcelain constituent and an internal electrode 
ingredient calcinated by coincidence at the temperature which this dielectric porcelain constituent 
sinters, but the expensive noble metals (for example, palladium, platinum, etc.) which do not oxidize 
even if it calcinates under an oxidizing quality ambient atmosphere needed to be used, and it had 
become big hindrance to low-pricing of the laminating mold ceramic condenser manufactured. 
[0004] On the other hand, in order to use cheap base metal (for example, nickel, copper, etc.) as an 
ingredient of an internal electrode, it is required to develop the dielectric porcelain constituent which 
does not semi-conductor-ize even if it calcinates at low temperature under neutrality or a reducing 
atmosphere, namely, is excellent in reducibility-proof, and has specific inductive capacity sufficient 
after baking and outstanding dielectric characteristics (for example, the rate of a capacity temperature 
change is small), 

[0005] Conventionally, various proposals are made as a dielectric porcelain constituent which can use 
base metal as an ingredient of an internal electrode. 

[0006] for example, in IP,63-224108,A (Srl-x Cax ) m (Til-y Zry ) 03 The dielectric oxide of the 
presentation shown Use (0.30<=x<=0.50, 0.03<=y<=0.20, 0.95<=m<=l .08) as a principal component, 
and this principal component 100 weight section is received. [ however, ] As an accessory constituent, it 
is Mn Mn02 It is the 0.01 - 2.00 weight section and Si02 by conversion. The dielectric porcelain 
constituent which carries out 0.10-4.00 weight section content is indicated. 

[0007] Moreover, at JP,63-224109,A, it is said Mn and Si02 to said principal component. In addition, 
the dielectric porcelain constituent which carries out 0.01-1.00 weight section content of the ZnO further 
is indicated. 

[0008] Furthermore, at JP,4-206109,A, it is m (Srl-x Cax ) (Til-y Zry )03. The dielectric porcelain 
constituent which uses the dielectric oxide (however, 0.30<=x<=0.50, 0.00<=y<=0.20, 0.95<=m<=l .08) 
of the presentation shown as a principal component, and has made the powder particle size the range of 
0.1-1.0 micrometers is indicated. 

[0009] Further again m JP,62-24388,B (MeO) k Use as a principal component the dielectric oxide 
(however, the metal and k as which Me was chosen fi-om Sr, calcium, and Sr+calcium 1 .00-1 .04) of the 
presentation shown by Ti02, and this principal component 100 weight section is received. As a glass 
component, it is Li2. The dielectric porcelain constituent which carries out 0.2-10.0 weight section 
content of what used O, M (however, at least one sort of metallic oxides with which M is chosen fi'om 
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BaO, CaO, and SrO), and Si02 by the predetermined mole ratio is indicated. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, according to this invention, it has the capacity temperature 
characteristic which was excellent in the reducibility-proof at the time of baking, and was excellent after 
baking, and the dielectric porcelain constituent which can moreover raise accelerated aging of insulation 
resistance can be offered. Moreover, according to this invention, it has the outstanding capacity 
temperature characteristic, moreover accelerated aging of insulation resistance can improve, and 
electronic parts, such as a chip capacitor with which dependabihty was raised, can be offered. 
Furthermore, according to this invention, the manufacture approach of electronic parts that the outbreak 
of the percent defective of initial insulation resistance is improvable can also be offered, maintaining the 
dependability for which electronic parts are asked. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, in a dielectric porcelain constituent given [ these ] 
in an official report, all, accelerated aging of the insulation resistance after baking was short, and when 
the laminating mold ceramic condenser which has intemal electrodes made from base metal, such as 
nickel, using this dielectric porcelain constituent was manufactured, there was a problem that the 
dependability of the laminating mold ceramic condenser obtained became low. 

[001 1] The purpose of this invention has the capacity temperature characteristic which was excellent in 
the reducibility-proof at the time of baking, and was excellent after baking, and is to offer the dielectric 
porcelain constituent which can moreover raise accelerated aging of insulation resistance. Moreover, the 
purpose of this invention is offering electronic parts, such as a chip capacitor with which it has the 
outstanding capacity temperature characteristic, accelerated aging of insulation resistance moreover 
improved, and dependability's was raised. Furthermore, the purpose of this invention is offering the 
manufacture approach of electronic parts the outbreak of the percent defective of initial insulation 
resistance being improvable, maintaining the dependability for which electronic parts are asked. 

[Translation done.] 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, the dielectric porcelain 
constituent concerning this invention {(Srl-x Cax ) 0} m -(Til-y Zry ) 02 The principal component 
containing the dielectric oxide of the presentation shown, It is the dielectric porcelain constituent which 
has at least the 1st accessory constituent including one or more kinds chosen from the compound which 
turns into these oxides after the oxide of V, Nb, W, Ta, and Mo, and/or baking. The notations mx and y 
which show the presentation mole ratio in the formula contained in said principal component the ratio of 
said 1st accessory constituent [ as opposed to / have the relation of 0.94< m<1.08, 0<=x<=1.00, and 
0<=y<=0.20, and / 100 mols of said principal components ] - the metallic element conversion in an 
oxide " 0.01mol<= — the 1st ~ it is characterized by being accessory constituent <2 mol. 
[0013] the ratio of said 2nd accessory constituent [ as opposed to / the dielectric porcelain constituent 
concerning this invention has further preferably the 2nd accessory constituent containing the compound 
which turns into an oxide of Mn by the oxide of Mn, and/or baking, and / 100 mols of said principal 
components ] — the metallic element conversion in an oxide ~ Omol<= — the 2nd it is accessory 
constituent <4 mol. 

[0014] the dielectric porcelain constituent preferably applied to this invention - Si02 MO (however, at 
least one sort of elements with which M is chosen from Ba, calcium, Sr, and Mg), and Li2 O and B-2 03 
from ~ the ratio of said 3rd accessory constituent [ as opposed to / have fiirther the 3rd accessory 
constituent containing at least one sort chosen, and / 100 mols of said principal components ] - oxide 
conversion ~ it is — zero mol — < — the 3rd ~ it is accessory constituent <15 mol. It is thou^t that the 
3rd accessory constituent fimctions as sintering acid. 

[0015] Especially the desirable mode of the 3rd accessory constituent is as being shown below, the 
dielectric porcelain constituent more preferably applied to this invention - SiO(Srp , calciuml-p) 3 
(however, p 0.3<=p<=l) the ratio of said 3rd accessory constituent [ as opposed to / have the 3rd 
included accessory constituent fiirther and / 100 mols of said principal components ] oxide conversion 
— it is ~ zero mol - < — the 3rd — it is accessory constituent <15 mol. It is thought that this kind of the 
3rd accessory constituent fiinctions as sintering acid. 

[0016] Preferably, -2000-0 ppm (**C) /of -1500-0 ppm /of electrostatic-capacity rate of change [ as 
opposed to temperature in the dielectric porcelain constituent concerning this invention ] are [ degree C / 
degree C ] -1000-0 ppm/degree C in an at least 20-85-degree C temperature requirement. However, the 
reference temperature of electrostatic capacity C is 20 degrees C. 

[0017] In order to attain the above-mentioned purpose, the electronic parts concerning this invention are 
electronic parts which have a dielectric layer, and said dielectric layer is characterized by constituting 
from a dielectric porcelain constituent of one of the above. 

[0018] Preferably, the electronic parts concerning this invention have the capacitor element body with 
which the laminating of the internal electrode layer has been carried out by tums with said dielectric 
layer. 

[0019] Preferably, the electric conduction material by which the electronic parts conceming this 
invention are contained in said internal electrode layer is nickel or a nickel alloy. 
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[0020] In order to attain the above-mentioned purpose, the manufacture approach of the electronic parts 
conceming this invention The process which produces a dielectric paste using the dielectric porcelain 
constituent of one of the above, The process which produces the paste for internal electrodes, and the 
process which carries out the laminating of said dielectric paste and the paste for internal electrodes by 
tums, and obtains a layered product, It has the baking process which calcinates said layered product and 
obtains a sintered compact, and the process at which oxygen tension heat-treats preferably 10 - 4 or 
more Pa of said sintered compact under a 10-1-lOPa ambient atmosphere. 
[0021] the manufacture approach of the electronic parts preferably built over this invention - said 
baking process — setting — said layered product - oxygen tension ~ 10-10 - it calcinates under the 
ambient atmosphere which is ten to 3 Pa. 

[0022] Preferably, the manufacture approach of the electronic parts conceming this invention uses nickel 
or a nickel alloy as said paste for internal electrodes. In addition, Si02 contained in the 3rd accessory 
constituent in the dielectric porcelain constituent conceming this invention MO, Li2 O, B-2 03 And 
(Srp , calcium! -p ) Si03 At least, each is the meaning which should just be such a presentation after 
baking, and also contains the compound which turns into these oxides after baking. 
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OPERATION 



[Function] In the dielectric porcelain constituent concerning this invention, while having the capacity 
temperature characteristic which was excellent in the reducibility-proof at the time of baking, and was 
excellent after baking to the principal component containing the dielectric oxide of a specific 
presentation by carrying out specified quantity addition of the 1st specific accessory constituent, 
compared with the case where the 1st accessory constituent is not added, accelerated aging of insulation 
resistance improves more than 1000 times (for example, 175 degrees C, DC8v/micrometer). 
[0024] Since it has the dielectric layer constituted from electronic parts, such as a chip capacitor 
concerning this invention, with the dielectric porcelain constituent concerning this invention, it has the 
outstanding capacity temperature characteristic (for example, the SL property of JIS is satisfied), 
moreover accelerated aging of insulation resistance improves, and the dependability of electronic parts 
improves. 

[0025] By the manufacture approach of the electronic parts concerning this invention, the outbreak of 
the percent defective of initial insulation resistance is efficiently improvable, maintaining the 
dependability for which electronic parts, such as a chip capacitor, are asked by having the process at 
which oxygen tension heat-treats the sintered compact obtained by baking under the ambient atmosphere 
of 10 - 4 or more Pa. 
[0026] 

[Embodiment of the Invention] Hereafter, this invention is explained based on the operation gestalt 
shown in a drawing. The sectional view of the stacked type ceramic condenser which drawing 1 requires 
for 1 operation gestalt of this invention. The graph which shows the capacity temperature characteristic 
of the sample 4 whose drawing 2 is the example of this invention, the graph which shows the relation of 
the addition of V and elevated-temperature load lifetime in the samples 3 and 4 whose drawing 3 is the 
examples of this invention. The graph which shows the relation of the addition of V and elevated- 
temperature load lifetime in the samples 9-11 whose drawing 4 is the examples of this invention. When 
the thickness of a dielectric layer is replaced with, the graph and drawing 7 which show the relation 
between the thickness of a dielectric layer when the graph and drawing 6 which show the capacity 
temperature characteristic of the samples 19 and 20 whose drawing 5 is the examples of this invention 
replace the class of the 3rd accessory constituent with, and initial insulation resistance When the 
thickness of a dielectric layer is replaced with, the graph which shows the relation between the existence 
of Li addition, and the percent defective of initial insulation resistance, the graph with which drawing 8 
shows the existence of addition of Y as the 4th accessory constituent, and relation with an elevated- 
temperature load life, and drawing 9 the graph and drawing 10 which show the relation between the 
oxygen tension in a heat treatment process, and the percent defective of initial insulation resistance - 
SiO (Srp , calcium 1-p )3 as the 3rd accessory constituent setting - content of Sr - it is the graph which 
shows relation with the rate of an excellent article of the initial insulation resistance (IR) of a capacitor 
sample comparatively. 

[0027] As shown in stacked type ceramic condenser drawing 1 , the stacked type ceramic condenser 1 as 
electronic parts conceming 1 operation gestalt of this invention has the capacitor element body 10 of a 
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configuration of that the laminating of a dielectric layer 2 and the internal electrode layer 3 was carried 
out by turns. The external electrode 4 of the internal electrode layer 3 arranged by turns inside the 
component body 10 and the pair through which it flows respectively is formed in the both ends of this 
capacitor element body 10. Although there is especially no limit in the configuration of the capacitor 
element body 10, it usually considers as the shape of a rectangular parallelepiped. Moreover, although 
what is necessary is for there to be especially no limit also in the dimension, and just to consider as a 
suitable dimension according to an application, it is usually x(0.6-5.6mm) (0.3-5.0mm) x (0.3-1. 9nim) 
extent. The laminating of the internal electrode layer 3 has been carried out so that each end face may be 
exposed to the front face of two edges where the capacitor element body 10 counters by tums. It is 
formed in the both ends of the capacitor element body 10, it connects with the exposure end face of the 
internal electrode layer 3 arranged by tums, and the external electrode 4 of a pair constitutes a capacitor 
circuit. 

[0028] Dielectric layer 2 dielectric layer 2 contains the dielectric porcelain constituent of this invention. 
The dielectric porcelain constituent of this invention is {(Srl-x Cax ) 0} m. -(Til-y Zry ) 02 It has the 
1st accessory constituent including one or more kinds chosen from the principal component containing 
the dielectric oxide of the presentation shown, and the compound which tums into these oxides after the 
oxide of V, Nb, W, Ta, and Mo, and/or baking at least. Under the present circumstances, the amount of 
oxygen (O) may be deflected from the stoichiometric composition of the above-mentioned formula a 
little. 

[0029] the inside of the above-mentioned formula, and x - 0<=x<=1.00 ~ it is 0.30<=x<=0.50 
preferably, x expresses calcium atomic number and it becomes possible to shift the phase transition 
point of a crystal to arbitration by changing x, i.e., a calcium/Sr ratio. Therefore, a capacity temperature 
coefficient and specific inductive capacity are controllable to arbitration. If x is made into the above- 
mentioned range, the phase transition point of a crystal can exist near a room temperature, and the 
temperature characteristic of electrostatic capacity can be raised. However, in this invention, the ratio of 
Sr and calcium is arbitrary and may contain only one side. 

[0030] the inside of the above-mentioned formula, and y - 0<=y<=0.20 ~ it is 0<=y<=0.10 preferably. 
Decline in specific inductive capacity is prevented by making y or less into 0.20. y is Ti02 although Zr 
atomic number is expressed. Zr02 which compares and is hard to be retumed There is an inclination 
which reducibility-proof increases fiirther by permuting. However, in this invention, Zr does not 
necessarily need to be included and only Ti may be contained. 

[0031] the inside of the above-mentioned formula, and m - 0.94< m<1.08 - it is 0.970<=m<=1.030 
preferably. Producing semi-conductor-ization to baking under reducing atmosphere by making m larger 
than 0.94 is prevented, and even if it does not make buming temperature high by making m less than 
into 1 .08, a precise sintered compact can be obtained. 

[0032] The range of m is 0.94< m<l .08, and the point that the dielectric porcelain constituent of this 
invention differs from the conventional dielectric porcelain constituent has it in the point which carries 
out specified quantity addition of the 1st predetermined accessory constituent. By carrying out specified 
quantity addition of the 1st predetermined accessory constituent, even when low-temperature baking is 
attained and lamination of the dielectric layer is carried out, without m of a principal component 
degrading the dielectric characteristics in the range of 0.94< m<1.08, accelerated aging (elevated- 
temperature load life) of insulation resistance can be improved, and dependability can be improved 
sharply. Consequently, a miniaturization and high capacity-ization of a capacitor are attained. 
[0033] In this invention, the 1st accessory constituent includes at least one or more kinds chosen from 
the compound which turns into these oxides after the oxide of V, Nb, W, Ta, and Mo, and/or baking. 
This 1st accessory constituent acts as matter which raises accelerated aging of insulation resistance 
while reducing sintering temperature, the ratio of the 1st accessory constituent [ as opposed to 100 mols 
of principal components at this invention ] ~ the metallic element conversion in an oxide — it is ~ 
0.01mol<= - the 1st -- accessory constituent <2 mol desirable - 0.04mol<= the 1st -- it is 
accessory constituent <=0.6 mol. the ratio of the 1st accessory constituent — the metallic element 
conversion in an oxide ~ the 0.01 mol <= 1st accessory constituent — < — m can improve accelerated 
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aging of insulation resistance in the range of 0.94< m<l .08 by making it the range of two mols. As the 
1st accessory constituent, it is V conversion and 0.04-mol or more content [ 0.6 mol or less extent ] of 
0.01 mols or more the less than two mols of the compoimds which tum into an oxide of V by the oxide 
of V and/or baking is carried out preferably. By making such 1st specific accessory constituent contain 
in the above-mentioned range, it is effective for improvement in an elevated-temperature load life. 
[0034] Moreover, it is desirable to have added further the 2nd accessory constituent which contains the 
compound (for example, MnC03 ) which turns into an oxide of Mn by the oxide (for example, MnO) of 
Mn and/or baking in the dielectric porcelain constituent concerning this invention. It has the 
effectiveness which promotes sintering, and the effectiveness of improving an elevated-temperature load 
life, and, moreover, as for this 2nd accessory constituent, the effectiveness of reducing for example, the 
initial insulation resistance (IR) percent defective when carrying out lamination to about 4 micrometers 
also has a dielectric layer 2. the ratio of the 2nd accessory constituent to 100 mols of said principal 
components — the metallic element conversion in an oxide — it is ~ Omol<= ~ the 2nd ~ accessory 
constituent <4 mol - desirable ~ 0.05mol<= — the 2nd ~ it is accessory constituent <=1.4 mol. the 
inclination that initial insulation resistance cannot be taken as the addition of the 2nd accessory 
constituent is four mols or more — it is ~ the addition of the 2nd accessory constituent - Omol<= - the 
2nd ~ in the range which is accessory constituent <4 mol, an elevated-temperature load life improves, 
moreover the outbreak of an initial IR percent defective can be reduced, so that there are many 
additions, and the rate of a capacity temperature change can be made small, so that there are few 
additions. 

[0035] furthermore ~ the dielectric porcelain constituent conceming this invention — Si02 MO 
(however, at least one sort of elements with which M is chosen from Ba, calcium, Sr, and Mg), Li20, 
and B-2 03 from — it is desirable to have added further the 3rd accessory constituent containing at least 
one sort chosen. Although this 3rd accessory constituent acts mainly as sintering acid, it also has the 
effectiveness of improving the percent defective of the initial insulation resistance at the time of carrying 
out lamination (IR). From a viewpoint of a percent-defective improvement, it is Li2. It is more desirable 
to make 0 contain. Moreover, from a viewpoint of a percent-defective improvement, it is SiO (Srp , 
calciuml-p )3. It is more desirable to make it contain, in this case, p — 0.3<=p<=l — it is 0.5<=p<=l 
preferably. Although p expresses Sr atomic number, it becomes possible by making the value of this p 
increase to raise the rate of an excellent article of the first stage IR of it. 

[0036] the ratio of said 3rd accessory constituent to 100 mols of said principal components - oxide 
conversion ~ it is ~ zero mol - < - the 3rd — accessory constituent <15 mol — desirable - 0.2mol<= - 
the 3rd ~ it is accessory constituent <=6 mol. By making [ more ] the addition of the 3rd accessory 
constituent than zero mol, it is effective for an improvement of a degree of sintering, and by making an 
addition into less than 15 mols, decline in specific inductive capacity is suppressed and sufficient 
capacity can be secured. 

[0037] it is desirable to have added further the 4th accessory constituent which contains the oxide 
(however, R - at least one element of Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, 
and Lu) of R in the dielectric porcelain constituent conceming this invention further again. This 4th 
accessory constituent also has the effectiveness of improving the initial IR percent defective at the time 
of carrying out lamination besides [ which improves an elevated-temperature load life ] effectiveness. It 
is more desirable to make at least one oxide of Sc, Y, Ce, Dy, Ho, Er, Tm, Yb, and Lu contain from a 
viewpoint of this percent-defective improvement, the ratio of said 4th accessory constituent [ as opposed 
to / / when adding the 4th accessory constituent / 100 mols of said principal components ] - R 
conversion in an oxide - it is — 0.02mol<= - the 4th - accessory constituent <2 mol — desirable - 
0.02mol<= — the 4th — it is accessory constituent <=0.6 mol. 

[0038] In addition, what is necessary is just to determine suitably terms and conditions shown in 
drawing 1 , such as the number of laminatings of a dielectric layer 2, and thickness, according to the 
purpose or an apphcation. Moreover, a dielectric layer 2 consists of a grain and a grain boundary phase, 
and a certain thing is [ the mean particle diameter of the grain of a dielectric layer 2 ] desirable about 1-5 
micrometers. This grain boundary phase usually uses as a component the oxide of the quality of the 



http://www4.ipdlncipi.go.jp/cgi-bin/tran_web_cgiejje 



6/29/2006 



JP,2002-080278,A [OPERATION] 



Page 4 of 7 



material which constitutes dielectric materials or an intemal electrode ingredient, the oxide of the quality 
of the material added separately, and the oxide of the quality of the material mixed as an impurity still in 
process, and usually consists of glass thru/or glassiness. 

[0039] Although especially the electric conduction material contained in the intemal electrode layer 3 
intemal-electrode layer 3 is not limited, since the component of a dielectric layer 2 has reducibility- 
proof, base metal can be used for it. As a base metal used as electric conduction material, nickel or 
nickel alloy is desirable. As a nickel alloy, the alloy of one or more sorts of elements and nickel which 
are chosen from Mn, Cr, Co, and aluminum is desirable, and, as for nickel content in an alloy, it is 
desirable that it is 95 % of the weight or more. In addition, in nickel or nickel alloy, various minor 
constituents, such as P, Fe, and Mg, may be contained about 0.1 or less % of the weight. Although what 
is necessary is just to determine the thickness of an intemal electrode layer suitably according to an 
apphcation etc., it is usually especially desirable that it is about 1-2.5 micrometers 0.5-5 micrometers. 
[0040] Although especially the electric conduction material contained in the external electrode 4 
extemal electrode 4 is not limited, Cu, Cu alloy, nickel, nickel alloy, etc. are usually used for it. In 
addition, of course, Ag, an Ag-Pd alloy, etc. are usable. In addition, cheap nickel, Cu(s), and these alloys 
are used with this operation gestalt. Although the thickness of an extemal electrode should just be 
suitably determined according to an application etc., it is usually desirable that it is about 10-50 
micrometers. 

[0041] The stacked type ceramic condenser using the dielectric porcelain constituent of manufacture 
approach this invention of a stacked type ceramic condenser is manufactured by printing or imprinting 
and calcinating an extemal electrode, after producing the Green chip by usual print processes and the 
usual sheet method using a paste and calcinating this like the conventional stacked type ceramic 
condenser. Hereafter, the manufacture approach is explained concretely. 

[0042] First, the paste for dielectric layers, the paste for intemal electrodes, and the paste for extemal 
electrodes are manufactured, respectively. 

[0043] The paste for paste dielectric layers for dielectric layers may be the coating of the organic system 
which kneaded the dielectric raw material and the organic vehicle, and may be the coating of a drainage 
system. 

[0044] According to the presentation of the dielectric porcelain constituent concerning this invention 
mentioned above, the raw material which constitutes a principal component, and the raw material which 
constitutes the 1st - the 4th accessory constituent are used for a dielectric raw material. As a raw 
material which constitutes a principal component, the compound which turns into an oxide by the oxide 
of Sr, calcium, Ti, and Zr and/or baking is used. As a raw material which constitutes the 1st accessory 
constituent, one or more kinds of the single oxides or multiple oxides which are chosen from the 
compound which tums into these oxides are used after the oxide of V, Nb, W, Ta, and Mo, and/or 
baking. As a raw material which constitutes the 2nd accessory constituent, the single oxide or multiple 
oxide of a compound which tums into an oxide of Mn by the oxide of Mn and/or baking is used, as the 
raw material which constitutes the 3rd accessory constituent - Si02 MO (however, at least one sort of 
elements with which M is chosen from Ba, calcium, Sr, and Mg), and Li2 O and B-2 03 from - at least 
one sort of compounds chosen are used. As a raw material which constitutes the 4th accessory 
constituent, the oxide (however, at least one sort as which R is chosen from Sc, Y, La, Ce, Pr, Nd, Pm, 
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, and Lu) of R is used. 

[0045] In addition, as a compound which tums into an oxide by baking, a carbonate, a nitrate, an 
oxalate, an organometaUic compound, etc. are illustrated, for example. Of course, an oxide and the 
compound which tums into an oxide by baking may be used together. What is necessary is just to 
determine that the content of each compound in a dielectric raw material will serve as a presentation of 
the dielectric porcelain constituent described above after baking. As for these raw material powder, a 
thing with a mean particle diameter of about 0.0005-5 micrometers is usually used. 
[0046] What is necessary is not to limit especially the binder that dissolves a binder into an organic 
solvent and is used for an organic vehicle, but just to choose it from the various usual binders, such as 
ethyl cellulose and a polyvinyl butyral, suitably with an organic vehicle. Moreover, what is necessary is 
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not to limit especially the organic solvent used at this time, either, but just to choose from organic 
solvents, such as a terpineol, butyl carbitol, an acetone, and toluene, suitably according to the 
approaches of using, such as print processes and the sheet method. 

[0047] Moreover, what is necessary is to dissolve a water-soluble binder, a dispersant, etc. in water, not 
to limit especially an aqueous system binder but just to choose it from polyvinyl alcohol, a cellulose, 
water-soluble acrylic resin, an emulsion, etc. suitably with an aqueous system coating. 
[0048] The paste for internal electrodes and the paste for paste internal electrodes for external electrodes 
knead the various oxide used as the electrical conducting material mentioned above after the electrical 
conducting material which consists of various conductive metals mentioned above or an alloy, or 
baking, an organometallic compound, resinate, etc. and the organic vehicle mentioned above, and are 
prepared. Moreover, the paste for extemal electrodes as well as this paste for intemal electrodes is 
prepared. 

[0049] What is necessary is not to limit especially the content of the organic vehicle of each paste 
mentioned above, but to make the usual content, for example, a binder, and just to make a solvent into 
about 10-50 % of the weight about 1 to 5% of the weight. Moreover, during each paste, the additive 
chosen from various dispersants, a plasticizer, a dielectric, an insulator, etc. if needed may contain. 
[0050] When using print processes, laminating printing of a dielectric paste and the paste for intemal 
electrodes is carried out on substrates, such as polyethylene terephthalate, and after cutting in a 
predetermined configuration, it considers as the Green chip by exfoliating from a substrate. On the other 
hand, when using the sheet method, after forming a green sheet using a dielectric paste and printing an 
intemal electrode paste on this, the laminating of these is carried out and it considers as the Green chip. 
[0051] Next, it de-binder-processes and this Green chip is calcinated. 

[0052] A programming rate is made in 10-100 degrees C/hour, and 5-300 degrees C/hour of 180-400 
degrees C of 200-300 degrees C and the temperature holding times are more preferably made [ in / 
although what is necessary is just to perform debinder processing debinder processing on condition that 
usual, when using base metal, such as nickel and nickel alloy, as electric conduction material of an 
intemal electrode layer especially / an air ambient atmosphere ] into 5-20 hours for retention 
temperature for 0.5 to 24 hours. 

[0053] the case where base metal, such as nickel and nickel alloy, is used as electric conduction material 
although what is necessary is just to determine the firing environments of a baking Green chip suitably 
according to the class of electric conduction material under paste for intemal electrode layers ~ the 
oxygen tension of a firing environments - desirable - 10-10 - ten to 3 Pa ~ carrying out — more ~ 
desirable - 10-10 - it is referred to as 6x10 to 5 Pa. If the oxygen tension at the time of baking is too 
low, the electric conduction material of an intemal electrode will cause abnormaUty sintering, and will 
break off, and when oxygen tension is too high, there is a possibility that an intemal electrode may 
oxidize, especially — oxygen tension — 10-10 - by adjusting to 6x10 to 5 Pa, it has the outstanding 
capacity temperature characteristic, moreover accelerated aging of insulation resistance can improve, 
and the dependability of the laminating mold ceramic condenser 1 obtained can be raised. 
[0054] 1000-1400 degrees C of retention temperature of baking are 1200-1380 degrees C more 
preferably. It is because ebumation will become inadequate if retention temperature is too low, the 
electrode by abnormality sintering of an intemal electrode will break off if retention temperature is too 
high, or the capacity temperature characteristic gets worse by diffusion of the intemal electrode quality 
of the material. 

[0055] It is desirable to make 200-300 degrees C /and the temperature holding time an hour for 1 to 3 
hours, to make more desirable 50-500 degrees C /of 50-500 degrees C /of cooling rates in 200-300 
degrees C/hour an hour more preferably an hour, for 0.5 to 8 hours, and for a firing environments to 
make a programming rate a reducing atmosphere as baking conditions other than this, and it is desirable 
to humidify and use the mixed gas of nitrogen gas and hydrogen gas as a controlled atmosphere. 
[0056] When it calcinates by the reducing atmosphere, it is desirable to give annealing (heat treatment) 
to the sintered compact of a capacitor chip. 

[0057] Annealing (heat treatment) annealing is processing for reoxidating a dielectric layer, and, 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/29/2006 



JP,2002-080278,A [OPERATION] 



Page 6 of 7 



thereby, can make insulation resistance increase. 10 - 4 or more Pa of oxygen tension of an annealing 
ambient atmosphere is 10-1-lOPa more preferably. If oxygen tension is too low, reoxidation of a 
dielectric layer 2 will become difficult, and when oxygen tension is too high, there is a possibility that 
the intemal electrode layer 3 may oxidize. It is much more effective for a defect incidence-rate 
improvement of initial insulation resistance (IR) by facing heat-treating the sintered compact which 
calcinates the dielectric porcelain constituent of this invention and is obtained especially, and adjusting 
oxygen tension to the range of 10-1-lOPa. 

[0058] 1 100 degrees C or less of retention temperature in the case of annealing are 500-1 100 degrees C 
more preferably. When retention temperature is too low, reoxidating [ of a dielectric layer ] becomes 
inadequate, insulation resistance gets worse, and there is an inclination for the accelerated aging to also 
become short. Moreover, when retention temperature is too high, an intemal electrode oxidizes, not only 
capacity falls, but it reacts with a dielectric base and there is an inclination for the capacity temperature 
characteristic, insulation resistance, and its accelerated aging to get worse. In addition, annealing can 
also consist of only a temperature up stroke and a temperature fall stroke. In this case, the temperature 
holding time is zero and retention temperature is synonymous with a maximum temperature. 
[0059] It is desirable to make the temperatxu*e holding time for 6 to 10 hours, to make more desirable 50- 
500 degrees C /of cooling rates in 100-300 degrees C/hour an hour more preferably for 0 to 20 hours, 
and to humidify and use nitrogen gas as a controlled atmosphere of annealing as annealing conditions 
other than this, for example. 

[0060] In addition, like baking mentioned above, in order to humidify nitrogen gas and mixed gas in 
said debinder processing and an annealing process, WETTA etc. can be used and, as for the water 
temperature in this case, it is desirable to consider as 5-75 degrees C. 

[0061] Moreover, even if it carries out continuously, mutually- independent [ of these debinder 
processing, baking, and the annealing ] may be carried out, and they may be performed. It is more 
desirable to continue, to change an ambient atmosphere, to change an ambient atmosphere, if it 
calcinates by carrying out a temperature up, it cools continuously to the retention temperature in the case 
of baking and the retention temperature of annealing is reached, and to perform annealing treatment, 
without cooling after debinder processing, in performing these continuously. It is desirable to change an 
ambient atmosphere and to continue a temperature up further, after carrying out a temperature up under 
nitrogen gas or the humidified nitrogen-gas-atmosphere mind to the retention temperature at the time of 
debinder processing about baking on the other hand, in performing these independently, and after 
cooling to the retention temperature of annealing, it is desirable to change into nitrogen gas or the 
humidified nitrogen-gas-atmosphere mind again, and to continue cooling. Moreover, it is good also as a 
nitrogen-gas-atmosphere mind which could change the ambient atmosphere after carrying out a 
temperature up to retention temperature under nitrogen-gas-atmosphere mind about annealing, and 
humidified all the processes of annealing. 

[0062] End- face polish is given with barrel finishing or sandblasting, it prints or imprints on the 
capacitor baking object acquired as mentioned above, the paste for external electrodes is calcinated on it, 
and the external electrode 4 is formed. As for the baking conditions of the paste for extemal electrodes, 
it is desirable to consider as 10 minutes - about 1 hour at 600-800 degrees C for example, in the mixed 
gas of the nitrogen gas and hydrogen gas which were humidified. And an enveloping layer (pad layer) is 
formed in the front face of the extemal electrode 4 by plating etc. if needed. 
[0063] Thus, by soldering etc., the ceramic condenser 1 of this manufactured operation gestalt is 
mounted on a printed circuit board, and is used for various electronic equipment. 
[0064] Although the operation gestalt of this invention has been explained above, as for this invention, it 
is needless to say that it can carry out in the mode which becomes various within limits which are not 
limited to such an operation gestalt at all, and do not deviate firom the summary of this invention. 
[0065] For example, although the stacked type ceramic condenser was illustrated as electronic parts 
conceming this invention with the operation gestalt mentioned above, if it has the dielectric layer which 
it is not limited to a stacked type ceramic condenser, but is constituted fi"om a dielectric porcelain 
constituent of the above-mentioned presentation as electronic parts conceming this invention, it is good 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Next, the example which materialized the gestalt of operation of this invention more is given, 
and this invention is further explained to a detail. However, this invention is not limited only to these 
examples. 

[0067] an example 1 - the principal component raw material (SrC03 , CaC03 , Ti02 , Zr02) with a 
mean particle diameter of 0.1-1 micrometer, and the 1st - the 4th accessory constituent raw material 
were first prepared as a start raw material for producing dielectric materials, respectively. The oxide (the 
1st accessory constituent: V2 05 and 3rd accessory constituent: Si02 + CaO and 4th accessory 
constituent :Y2 03 ) was used for other raw materials at the raw material of MnO using the carbonate 
(the 2nd accessory constituent: MnC03 ). In addition, Si02 which is the 3rd accessory constituent +CaO 
is Si02. And CaSi03 obtained by carrying out wet blending of the CaO with a ball mill for 16 hours, 
calcinating in air at 1 150 degrees C after desiccation, and carrying out wet grinding with a ball mill 
further for 100 hours The same property was acquired even if used. 

[0068] These raw materials Empirical formula {(Srl-x Cax ) 0} m -(Til-yZry ) 02 (principal 
component) +V2 05 (the 1st accessory constituent) +MnC03 (the 2nd accessory constituent) +(Si02 
+CaO) (3rd accessory constituent)+Y2 03 (the 4th accessory constituent) It sets. After carrying out 
weighing capacity so that the presentation after baking may become the compounding ratio shown in the 
samples 1-17 of Table 1-3, wet blending of these was carried out with the ball mill for about 16 hours, 
respectively, and the dielectric porcelain constituent (dielectric materials) was obtained by drying this. 
[0069] Thus, the dielectric raw material 100 weight section after the obtained desiccation, the acrylic 
resin 4.8 weight section, the methylene chloride 40 weight section, the ethyl-acetate 20 weight section, 
the mineral spirit 6 weight section, and the acetone 4 weight section were mixed and pasted with the ball 
mill, and the paste for dielectric layers was obtained. 

[0070] Subsequently, the nickel particle 100 weight section of 0.2-0.8 micrometers of mean diameters, 
the organic vehicle (what dissolved the ethyl cellulose 8 weight section in the butyl carbitol 92 weight 
section) 40 weight section, and the butyl carbitol 10 weight section were kneaded with 3 rolls, and were 
pasted, and the paste for intemal electrode layers was obtained. 

[0071] Subsequently, the Cu particle 100 weight section of 0.5 micrometers of mean diameters, and the 
organic vehicle (what dissolved the ethyl cellulose resin 8 weight section in the butyl carbitol 92 weight 
section) 35 weight section and the butyl carbitol 7 weight section were kneaded and pasted, and the 
paste for external electrodes was obtained. 

[0072] Subsequently, after forming the green sheet with a thickness of 6 micrometers on the PET film 
using the above-mentioned paste for dielectric layers and printing the paste for intemal electrode layers 
on this, the green sheet was exfoliated from the PET film, subsequently, these green sheets and the green 
sheet for protection (what does not print the paste for intemal electrode layers) - a laminating - it was 
stuck by pressure and the Green chip was obtained. The number of laminatings of the sheet which has an 
intemal electrode was made into four layers. 

[0073] Subsequently, the Green chip was cut in predetermined size, debinder processing, baking, and 
annealing (heat treatment) were periformed, and the laminating ceramic baking object was acquired. 
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Debinder processing was performed on condition that the air ambient atmosphere for the heating up time 
of 15 degrees C/hour, the retention temperature of 280 degrees C, and holding-time 8 hours. Moreover, 
baking is N2 humidified the programming rate of 200 degrees C/hour, the retention temperature of 
1200-1380 degrees C, holding-time 2 hours, and the cooUng rate of 300 degrees C/hour. +H2 It carried 
out on condition that the mixed-gas ambient atmosphere (oxygen tension is adjusted in 2x10-7 - 5x10- 
4Pa). Annealing is N2 humidified the retention temperature of 900 degrees C, temperature holding-time 
9 hours, and the cooUng rate of 300 degrees C/hour. It carried out on condition that the gas ambient 
atmosphere (oxygen tension is 3.54x10 to 2 Pa). In addition, WETTA which made water temperature 35 
degrees C was used for baking and humidification of the controlled atmosphere in the case of anneaUng. 
[0074] Subsequently, N2 which imprinted the paste for external electrodes to the end face, and 
humidified it after grinding the end face of a laminating ceramic baking object with sandblasting +H2 
Into the ambient atmosphere, it calcinated for 10 minutes at 800 degrees C, the extemal electrode was 
formed, and the sample of the stacked type ceramic condenser of a configuration of being shown in 
drawing 1 was obtained. 

[0075] Thus, the size of each obtained sample was 3.2mmxl.6mmx0.6mm, the number of the dielectric 
layers pinched by the intemal electrode layer was 4, the thickness was 4 micrometers, and the thickness 
of an intemal electrode layer was 2 micrometers. The following property was evaluated about each 
sample. 

[0076] Electrostatic capacity was measured with the digital LCR meter (4274made from YHP A) with 
the base temperature of 25 degrees C to the sample of specific inductive capacity (epsilonr) and an 
insulation resistance (IR) capacitor under the conditions of the frequency of IkHz, and input signal level 
(measurement electrical potential difference) 1 Vrms. And specific inductive capacity (with no unit) was 
computed from the obtained electrostatic capacity, and the electrode dimension of a capacitor sample 
and inter-electrode distance. Then, the insulation resistance IR after impressing DC50V to a capacitor 
sample for 60 seconds in 25 degrees C was measured using the insulation-resistance tester (Rby 
ADVANTEST CORP. 8340A), and it asked for specific resistance rho (a unit is omegacm) by count 
from this measured value, and the electrode surface product of a capacitor sample and thickness. A 
result is shown in Table 1 - 3. As evaluation, in order to create the small capacitor of a high dielectric 
constant, specific-inductive-capacity epsilonr is an important property, and took 180 or more for it being 
more desirable and being [ 200 or more ] good. Resistivity made good more than lxl012-ohmcm. The 
value of specific-inductive-capacity epsilonr was calculated from the average of the value measured 
using the n= 10 sample number of capacitors. The value of specific resistance rho was made into the 
average of the specific resistance of ten excellent articles. 

[0077] When the electrostatic capacity in the electrical potential difference of IkHz and IV is measured 
and reference temperature is made into 20 degrees C to the sample of the temperature characteristic 
capacitor of electrostatic capacity using an LCR meter, it investigates whether the electrostatic-capacity 
rate of change to temperature satisfies degree C in -2000-0 ppm /in a 20-85-degree C temperature 
requirement, and a result is shown in Table 1-3. Capacity rate-of-change **C85/C20 (ppm/degree C) 
were computed by the following type 1. 

**C85/C20= {(C85-C20) /C20} x (1/65) ~ Electrostatic capacity [ in / in C85 / 85 degrees C ] and C20 

express the electrostatic capacity in 20 degrees C among a formula 1, however a formula 1. 

[0078] Moreover, capacity rate-of-change deltaC/C in a -50 degrees C - +150 degrees C [ per typical 

sample 4 of this example ] temperature requirement was measured, and it graph-ized to drawing 2 . The 

rate of change on the basis of the capacity in 20 degrees C is expressed to this drawing. He can 

understand that the good capacity temperature characteristic is shown so that clearly also from this 

drawing. 

[0079] The elevated-temperature load life was measured to the sample of an elevated-temperature load 
life (accelerated aging of insulation resistance) capacitor by holding in the impression condition with a 
direct current voltage of 8v [/micrometer ] at 175 degrees C. This elevated-temperature load life was 
performed about ten capacitor samples (thickness of 4 micrometers of a dielectric layer), and was 
evaluated by measuring average-life time amount. A result is shown in Table 1 - 3. As evaluation, it 
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becomes especially important [ life ], in case an elevated-temperature load life carries out lamination of 
the dielectric layer, and time amount until single figure resistance falls from impression initiation was 

defined as the life. 

[0080] Moreover, V2 in the samples 3 and 4 (all are m= 0.985) which are the examples of this invention 
05 The relation between an addition (V conversion) and an elevated-temperature load lifetime was 
shown in drawing 3 . As shown in this drawing, when the addition of V increases and it becomes 0.2 
mols, a Hfetime is an average of 184 hours, and is understood that the dependability of a capacitor is 
higher than the time with few additions. Moreover, compared with the addition of zero mol, it has 
checked that a life was improved by 2000 or more times. Furthermore, V2 in the samples 9-11 (all are 
m= 1.02) which are the examples of this invention 05 The relation between an addition (V conversion) 
and an elevated-temperature load lifetime was shown in drawing 4 . As shown in this drawing, when the 
addition of V increases and it becomes 0.2 mols, a lifetime is before or after an average of 23 hours, and 
is understood that the dependability of a capacitor is higher than the time with few additions. Moreover, 
compared with the addition of zero mol, it has checked that a life was improved by 2000 or more times. 
[0081] 
[Table 1] 
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[0082] 
[Table 2] 
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[0083] 
[Table 3] 
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[0084] The number of mols of the 1st - the 4th accessory constituent in Table 1 - 3 is a ratio to 100 mols 
of principal components. Moreover, in the numeric value of specific resistance (rho), "mE+n" means 
"mxlO+n" among Table 1 - 3. 

[0085] From the result shown in Table 1 - 2, the following things are understood about the addition of 
the 1st accessory constituent. If V is not added at all like a sample 1 and a sample 7, an elevated- 
temperature load lifetime is extremely short. Moreover, a dielectric is semi-conductor- ized as the 
addition of V is two mols like a sample 6 and a sample 13, and insulation resistance is inadequate, on 
the other hand, with the samples 2-5 which carry out specified quantity content, and the sample of 8-12, 
the 1st accessory constituent Have sufficient specific inductive capacity and insulation resistance, and it 
is not retumed in baking by reducing atmosphere. Moreover, the nickel which is an internal electrode 
ingredient does not oxidize, either, it can check that the dielectric porcelain constituent excellent in 
reducibility-proof is obtained, and the capacity temperature characteristic is excellent, and it has checked 
that an elevated-temperature load life (accelerated aging of insulation resistance) could moreover be 
improved. V205 It replaces with and is Mo03. W03 Ta2 05 And Nb2 05 Although it added, 
respectively and the same conditions as the above estimated, respectively, the result with the almost 
same all was obtained. In addition, samples 2-5 and samples 8-12 show the example of this invention, 
and samples 1, 6, 7, and 13 show the example of a comparison of this invention. 
[0086] From the result shown in Table 3, the following things are understood about the ratio of m of a 
principal component. Like a sample 14, in the case of m= 0.94, the dielectric was able to be retumed by 
baking under reducing atmosphere, and sufficient insulation resistance could not be taken, but it has 
checked not acting as a capacitor. Moreover, even if it carries out specified quantity content of the 1st 
accessory constituent to it being m= 1.08 like a sample 17, and it calcinates at 1380 degrees C (elevated 
temperature), a precise sintered compact is not obtained. In addition, samples 15 and 16 show the 
example of this invention, and samples 14 and 17 show the example of a comparison of this invention. 
[0087] m= 1.02 of example 2 principal component, x= 0.36, y= 0, the number of mols of the 1st 
accessory constituent (V) = 0.1 mols, the mol of the 3rd accessory constituent (Si02 +CaO) - a number 
~ = (2.5+2.5) mol and the mol of (Y) of the 4th accessory constituent - except for having considered as 
=0.07 mol the number ~ MnC03 as the 2nd accessory constituent The addition (Mn conversion) was 
changed as shown in Table 4, and it was evaluated. A result is shown in Table 4. 
[0088] 
[Table 4] 
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[0089] as shown in Table 4, the addition of the 2nd accessory constituent (Mn conversion) is four mols - 
- initial insulation resistance ~ falling ~ the addition of the 2nd accessory constituent ~ Omol<= ~ the 
2nd - in the range which is accessory constituent <4 mol 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely, 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the sectional view of the stacked type ceramic condenser concerning 1 
operation gestalt of this invention. 

[Drawing 2] Drawing 2 is a graph which shows the capacity temperature characteristic of the sample 4 
which is the example of this invention. 

[Drawing 3] Drawing 3 is a graph which shows the relation of the addition of V and elevated- 
temperature load Ufetime in the samples 3 and 4 which are the examples of this invention. 
[Drawing 4] Drawing 4 is a graph which shows the relation of the addition of V and elevated- 
temperature load lifetime in the samples 9-11 which are the examples of this invention. 
[Drawing 5] Drawing 5 is a graph which shows the capacity temperature characteristic of the samples 19 
and 20 which are the examples of this invention. 

[Drawing 6] Drawing 6 is a graph which shows the relation between the thickness of a dielectric layer 
when replacing the class of the 3rd accessory constituent with, and initial insulation resistance. 
[Drawing 7] Drawing 7 is a graph which shows the relation between the existence of Li addition, and the 
percent defective of initial insulation resistance, when the thickness of a dielectric layer is replaced with. 

[Drawing 8] Drawing 8 is a graph which shows the existence of addition of Y as the 4th accessory 
constituent, and relation with an elevated-temperature load life. 

[Drawing 9] Drawing 9 is a graph which shows the relation between the oxygen tension in a heat 
treatment process, and the percent defective of initial insulation resistance, when the thickness of a 
dielectric layer is replaced with. 

[Drawing 10] drawing 10 ~ SiO (Srp , calciimil-p )3 as the 3rd accessory constituent setting ~ content 
of Sr - it is the graph which shows relation with the rate of an excellent article of the initial insulation 
resistance (IR) of a capacitor sample comparatively. 
[Description of Notations] 

1 - Stacked type ceramic condenser 
10 - Capacitor element body 

2 - Dielectric layer 

3 - Internal electrode layer 

4 - External electrode 
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[Drawing 2] 
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[Drawing 8] 
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